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WISHING TO MAKE THIS JOURNAL an organ of intelligent dis- 
cussion to those of our readers who may wish to gain or give 
nformation on the subjects to which its columns are devoted, 
the publishers solicit letters from all among them who make 
une study of these subjects a pleasure, or a profession. 





Subscribers would confer a favor upon us by remitting 
CHECKS, or POST OFFICE MONEY ORDERS, a8 we are 
frequent losers where money is enclosed in letters. 

The price of this Journal is, in advance, 83.00 per An-« 
num. Single Copies Fifteen Cents. 





s@” News AGENCY.—The American News Company, 
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actualiy an absolute protection against losses by mail. ALL 
Postmasters are obliged to register letters whenever request- 


ed to do 80, 
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|EXTRA COPIES OF THE JOURNAL. 





Those of our readers who desire extra copies of 
the numbers of the Jorrnan, containing the pro- 
| ceedings of the Cincinnati Meeting, will confer a 
| favor by forwarding their orders, stating number 
of copies required, at once.—Ep. 





| RESIGNATION OF CAPT. W. H. WHITE 

FROM THE CITIZENS COMPANY, 

BROOKLYN. 

The retirement of Captain Wm. Henry White, 
from the position of Engineer of the Citizens 
Company of Brooklyn, during the past month, 
was made the occasion of a very kindJy expres- 
sion of feeling on the part of the men in his eum- 
ploy, in the form of resolutions, and the presen- 
tation of a very handsome ebony stick, gold 
mounted, ete. The Board of Directors also pass- 
ed a set of resolutions, filled with commendation 
for past services, and the expression of most 
kindly feelings, and good wishes for the Captain’s 
success in his new business. 

It will be a pleasure to many of our readers to 
know that, in leaving the manufacture of gas, 
the Captain is not to be lost to the profession ; 
but is to be found at the other end of the line, at 
the point of delivery to the consumer ; and it is 
to be hoped that the result will be that there can 
be no more complaint on account of the meter. 





Cantor Lectures. 
The Chemistry of Gas Manufacture. 
By A. VERNON Harcourt, Esq., M.A., F.R.S. 


Lee’s Reader in Chemistry at Christ Church, Oxford, 
and one of the Metropolitan Gas Referees. 


(From the London Journal! of the Society of Arts. 
eae ee 
Lecture ITI.—Monpay, Marcu 19. 

I may illustrate this point in another way. I 
have here two exactly similar Argand burners, 
which I will adjast so that their flames may be 
equal, and now I am going to substitute for the 
chimney of one of them a much longer chimney. 
You will see, on comparing these two flames, that 
the difference between them is something like the 
difference between the appearance of the jet of 
coal gas burning in the bottle of oxygen, and that 


flame, but on the whole the photometer would | 
show that is giving less light than the other. For | 
we must remember that the total luminosity of a 








of the same jet burning in the air. The burner | 
with the longer chimney has a whiter flame, and, | 
considering only the unit of area, a brighter | 


~ * _ — 
flame. the product of two factors—of the bright- 
ness of the unit of area and of the total number 
of such units. In other words, flames differ one 
from another both in brilliancy and in size, and 
the quantity of light emitted by a flame depends 
upon its brilliancy and also upon its size. In 
this case, the effect of putting on the longer 
chimney is that there is a much stronger draught 
and more air is drawn through than is needed for 
the most advantageous combustion of the coal 
gas ; and consequently although the actual flame 
is brighter, the total amount of light got out of 
the same volume of gas is less than it is in the 
other case, 

I have here a drawing of one of these Argand 
burners, made to show you some of the points of 
importance in their con? ; 1. One I have 
already called attention to—namely, the propor- 
tion between the quantity of gas that is burnt and 
the size of the chimney. It is of great importance 
that the chimney, and also the openings for the 
admission of air below, shoul. be of the right di- 
mensions for the quantity and quality of gas that 
is burnt ; and these are matters of very fine ad- 
justment, so that one ought properly to have a 
different chimney for the same rate of burning 
for each quality of gas, or for the same quality of 
gas burning at different rates. ‘he manner in 
which the air reaches the gas is also of ,import- 
ance. The sectional drawing shows a cone, the 
object of which is to cause the current of air to 
impinge on the flame of the gas. In an Argand 
burner there is an admission of air through the 
centre, and so the flame burns in a ring, the air 
having access to it both within and without. An- 
other essential point which the experiment I have 
just shown illustrates is, that the gas should is- 
sue into the air very gently. If it enters with a 
rush, it mixes itself with the air, and there is a 
loss of light. Consequently, in well made burn- 
ers (Argand) the holes in the steatite chamber, 
from which the gas burns, are made very large 
relatively to the quantity of gas which is to pass 
through them. 

I pass now to the measurement of the illumi- 
nating power of gas, and I will illustrate tu you 
the manner in which the estimation of the illu- 
minating power of gas is commonly made, by 
taking this candle as the unit of comparison, and 
this burner, which is one of the standard burners 
that are employed in photometry, for the burner 
at which the gas is consumed. I have here also 
one of the discs which are used in photometry. 


It consists of three paper discs of the same size, 
the outer ones being of thin paper, and the inner 
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one of stouter paper, with a star cut in the cen-| cubic feet an hour to the standard burner. 


tre. Either such a dise as this, or one with a 
round grease spot in the centre, will serve for the 
purpose. 


If I place this dise midway between the candle 


and the lamp, it receives the light cf the candle | 


on one side and the light of the lamp on the oth- 
er, and since the light of the gas lamp is very 
much greater than the light of the candle, you 
see on the side on which the candle is, a dark 
star on a white ground. Butif I bring the disc 
near to the candle until the light which reaches it 
from the candle is greater than that which reaches 
it from the lamp, then the conditions are revers- 
ed, and you see a bright star upon a dark ground, 
If I move it between the two until the light which 
reaches each side of it is equal, the star disap- 
pears. Therefore, the disappearance of the star 
serves as an indication that the disc is so placed 
between the candle and the gas flame as to re- 


ceive equal light from each. Now we know that 


tne light which comes frum any source of light | 


varies inversely with the square of the distance 
of the object illuminated from that source. We, 


therefore, can compare the amount of light pro- | 


ceeding from the gas flame and from the candle, 
by simply measuring the distances between each 
of them and the disc. If I were to measure the 
distances between the candle and the dise, and 
the lamp and the disc, when the disc is in posi- 
tion of equal illumination, I should find probably 
that the distances were very nearly as four toone 
—the distance from the candle to the dise being 


about one quarter of the distance between the | 


This would be the case 
if my standard candle were consuming sperm at 
the proper rate, and if the gas were burning at 
the standard rate of five feet an hour, and had 
the illuminating power of 16 candles. Or, to ar- 
gue from the observed intervals to the iJluminat- 
ing power ; since the amount of light varies in- 
versely with the square of the distance from the 
source of light, and the ratio of the two intervals 
is as four to one, the iluminating power of the 


disc and the gas lamp. 


gas, compared with the illuminating power of | 


the candle, is as sixteen to one. It is in this way 
that the luminous power of a sample of gas is es- 
timated. 


Tt is, however, necessary that the gas should 


be burnt under certain fixed conditions. The rate | 


at which the gas is to be burnt has been fixed at 
five cubic feet an hour, and the burner at which 
Dur 
ing the past year the standard burner has been 


the gas is to be burnt has also been fixed. 


defined by an exact measurement of all its princi- 
pal parts, the height of the cone and of the stea- 
tite chamber above the gallery on which the 
chimney stands, the size of the holes from which 
the gas issues, and the internal and external dia- 
meter of the steatite chamber. This burner was 
constructed by Mr. Sugg, and is a most excellent 
burner, although I believe he has improved upon 
The fixing of the bu;ner by Act of Par- 
liament was a very important step, and one quite 
in the right direction, in order to establish a fix- 


it since. 


ed measure of the illuminating power of the 
gas which the gas companies undertake to pro- 
duce. 

Besides a fixed manner of burning the gas, itis 
also necessary that there should be a standard of 
illuminating power ; and that which is used in 
this country for the standard isa sperm candle, 
one of six to the pound, and burning 120 grains 
an hour. The ordinary way in which the testings 
are made is by using two such candles fixed side 
by side, and comparing their light, by means of 
the disc in the manner I have described, with 
that yielded by the gas burning at the rate of five 


are certain corrections which need to be made in 
using the candles. Although they are intended 
to burn at the rate of 120 grains per hour, some- 
times; as one would expect, they burn more, and 
sometimes less, than that amount. It is assumed 
(although the assumption is only an approxima- 


There | 


tion to the truth, that the light given by the can- | 


dles will vary directly with the weight of the 
sperm consumed ; and, accordingly, the candles 
employed are weighed before and after each test- 
| ing, and a proportional correction of the result is 
made, if more or less than the proper quantity of 
sperm has been consumed. Candles are certain- 
ly a very imperfect standard of comparison, The 
amount of light that the candle gives varies, not 
| only with the rate at which the grease is being 
consumed, but with a number of other condi- 
tions, with the curvature of the wick, with the 
surrounding temperature, and with the way in 


which the candle is burning from minute to min- 
ute, a different amount of light being produced 
by a candle when the cup is full of grease, and 
when it has been drained dry by guttering or the 
sapillarity of the wick. 
no means inconsiderable, and, consequently, pho- 


These differences are by 


ever ccrefully they have been made, since the 


—$<$$<—_. 


petroleum so volatile and in such quantity, that 
the whole of the petroleum employed may vola- 
tilize into the air. The reason for having water 
in the bottle is, that for the volatilization to pro- 
ceed regularly, there should be a level surface, 
which the water provides, and also thata quanti- 
ty of heat should be supplied to the petroleum, 
for it becomes very cold by its own evaporation, 
and that heat the water furnishes. 

Next, it is requisite to have a very definite bur, 
ner, That it should be a good burner is not at al] 
necessary ; but it is essential that it should ly 
thoroughly definable. The burner I have here is 
a very simple one; it is a brass tube, four inches 
long and one inch in diameter, the upper part be- 
ing closed by a plug, half an inch in thickness, 
with a cylindrical hole in it, the diameter of 
which is a quarter of an inch. The gas therefor 
issues practically at no pressure at all and passes 
freely out into the air. A pair of such burners 
are fixed side by side, like the candles iu th 
holder of the photometer. In each tube I have 
packed a little asbestos, in order to have the 
means of equalising the proportion in which the 
gas divides itself between the two. That, how- 


;ever, has no influence at all upon the way in 


tometric observations are always uncertuin, how- | 


standard used for comparison is itself variable. I | 


have been endeavoring for some time to obtain a} 


substitute which should be more satisfactory than 

| the candles, and I wish, in concluding this lec- 
| ture, to bring before you a form of standard light 
which I have recently devised. 

What are the points in a candle which are un- 
satisfactory, and in what is a change needed in 
| order to obtain a more satisfactory method ? First 
there is the uncertainty as to the componsition of 
the candles, I believe that they are not made of 
pure sperm, which is too brittle, and that the 
manufacturer needs to mix from 5 to 10 per cent. 
of white wax, or a small quantity of paraftine, 
with the sperm, to make a serviceable 


candle, 
Next, the number of strands in the wick, which 
is the burner of the candle, may be varied, and 
the size and formation of the wick have a consid- 
Also, 
/as has been pointed out, the mode of burning and 
light of the same candle fluctuates greatly from 
time to time. 


erable effect upon the illuminating power. 


In order to have a material which should be 


more definite, I propose to employ an ‘‘ air-gas,” 


a mixture of light petroleum with air. Such a 


gas may be readily obtained of any desired illu- | 
The light petroleum may be | 


minating power. 


which the gas-flame burns; the upper part is 
clear, and the gas streams out freely into the air. 

The first step towards obtaining a standard gas 
was to ascertain experimentally, with various 


| proportions of air and petroleum, which propor- 


tiun gave with this burner the most constant 
flame, and at what rate each sample needed to 
burn to give from each gas burner the light of 
one candle. I find I can make the gas such that 
the rate of burning is a convenient round num- 
ber. The gas is now passing through the meter 
at the rate of one cubic foot an hour; and the two 
flames are now giving, but much more regularly, 
the same light as the standard candles burning 
beside them. 

I have made many experiments, comparing in 
a photometer the light of such gas-flames with 
the light of the candles, and altering slightly the 
proportion of petroleum until I have got this 
equality. I think that this gas-flame will have, 
as a unit of light, the advantage over the candles 
of greater definiteness of substance. and far great- 
er definiteness in the conditions of burning. | 
find also that the flame is very much steadier in 
the photometer than the candle flame. The whole 
experiment lies in the hands of the operator ; he 
has not to depend on the maker of 
forhe makes the standard of the 
himself, The burner is perfectiy 


the candles, 
combustibl« 
definite, and 


procured in large quantities at a moderate price, | the gas itself is very readily and quickly prepar- 


and by three or four rectifications between 50° and 
60° C., a product is obtained which volatilzes in- 
to the air readily and wholly at a low tempera- 
ture. The gas which I am here burning was 
made by passing air through the water which is 
contained in this Woulfe’s bottle, having previ- 
ously placed upon the surface of the water a 
measure of light petroleum. The whole opera- 
tion of making the gas consists in charging a pi- 
pette with light petroleum, placing the point of 
the pipette within the Woulfe’s bottle, and allow- 
ing the volatile liquid to flow down the surface of 
the water, quickly replacing the corks and con- 
necting the outlet tube of the bottle with a gas- 
holder, increasing the weight of the counterpoise 
and opening the tap. The air then bubbles up 
through the water, and through the layer of pe- 
troleum which floats upon the water ; the petro- 
leum volatilizes, and mixes with the air. In order 
that the gas may have a definite illuminating 
power, it is necessary to take known amounts of 


| air and petroleum, and such a quantity of air and | 





ed. 
operation on a scale which yields enough petro- 
leum for the preparation of from 10 to 20 samples 
of standard gas. 

The question of the unit to be employed in the 
measurement of the illuminating power of coal 
gas, which I have thus attempted to solve, is the 


The rectification of the petroleum is an easy 


} last topic on my list, and concludes the course of 


Lectures which your Council have done me the 
honor to ask me to undertake. 





ImportTinG Gas Coats From EnGuanp.—Boston is 
importing her gas coal from England, for the first 
time in five years, refusing to submit to the bitumin- 
ous monopoly. A Red Star steamer has arrived with 


sixteen hundred tons.—/did. 


Tue Consumers’ Gas Co., Bautrwore.—This com- 
pany expect to furnish gas in about two weeks. They 
have fifty-four miles of pipe down, and are now put- 
ting up the spans on Monument and Crosby streets 
to carry the mains across Janes’ Falls.— Jdid. 
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Fifth Annual Meeting of the American | Mr. Henry Cartwright—The custom here 


Gas-Light Association. 
HELD IN CINCINNATI, OHIO, OCT. 17, 1877. 
Orrician Report. 
(Continued from page 1838, } 
—s 
AFTERNOON SESSION, 

The Convention assembled at 3 p. m., and were 
called to order by the President, who said: I am 
sorry the members of the Association are not 
more prompt. Our time is preciousand we can’t 
afford to waste it. We have five papers here to 
read, and it will require considerable time to dis- 
pose of them all. wish to inform the members 
that the officers of the Mercantile Library Assv- 


ciation have extended an invitation to the mem- 


| seems to be drifting towards the enlargement of 


bers of the Association to visit their rooms. They | 


1 


have papers there from all parts of the country, 
which you can see; and you can also leok at the 
books in the library, by simply stating that you 
are members of the Gas Association. The rooms 
of this association are in this building just at the 
head of the stairs. 

I also want to request any member who was not 
present when the roll was called, to hand his 
name to the Secretary, so that it may be noted by 
him. 

I have here a letter from Mr. Price, our First 
Vice-President. I understood, from the tele- 
gram he sent, that there was sickness in his fam- 
ily ; but it appears from the letter that that was 
a mistake, 

The letter is as follows : 

OFFICE OF CLEVELAND Gas-Licut AND COKE Co., 
CLEVELAND, Onto, Oct. 16, 1877. 


Chas. Nettleton, Esq., Secy., Cincinnati, Ohio, 


stand pipes. Four inches used to be the maxi- | 


mum, but we see a great many as high as eight 
inches, 

Mr. McElroy—Our stand pipes are six inches 
in the new works, and the dip-pipe eight. 

Mr. Henry Cartwright—Mr. Forstall ; please 
give us some information as tothe exhauster. 
What exhauster do you use ? 

Mr. Forstall—We used the MacKenzie exhaust- 
er. We occasionally used Beal’s exhauster, but 
there was no apparent difference in the results. 
With the steam jet we got a steadier presure, 
but the use of diferent exhausters did not affect 
the pressure on the hydraulic main. 

Mr, Elroy—What is the shape of your retorts ? 

Mr. Forstall They are ‘*D” retorts 
the bottom a little oval—very little—the corners 


, sir, with 
just rounded off. The radius of curvature of the 
bottom is about three feet, and I suppose they 
can fairly be called ‘‘D” retorts. I found in 


| the old retorts that there was a tendency for car- 


| page went further up the pipes than before, but | 


My Dear Sir, Unt this morning I fully ex-| 


pected to attend the meeting of the Gas-Light 
Association. The man upon whom I rely to care 


for matters in my absence, was taken very ill last | 


night, and I cannot well leave. I have builders 
at work, and it is difficult to get away on that ac 
count; but I should not allow any ordinary diffi- 
culty to prevent my visiting Cincinnati at this 
time. My interest in the American Gas-Light 
Association is undiminished. I have been ubsent 
from but one meeting since its organization, and 
then I was out of the country. 

Please make my apology to the Association, 
and to any inquiring friends convey my kindest 
regards. 

Believe me, dear sir, very truly, yours. 

W. H. Price. 

Now, gentlemen, I have on the table here sev- 
eral papers to be read, and I don’t suppose it 
matters in what order we take them up. When 
we took our recess, the subject under discussion 


| 


was the paper of Mr. Forstall; and if any mem- | 


ber desires to speak any further on that subject, 
or wants to ask any questions of Mr. Forstall, or 
any other member of the Association, with regard 


to the subject of his paper, they will now have | 


the opportunity. 

Mr. Henry Cartwright—I would like to know 
the size of Mr. Forstall’s stand-pipes. 

Mr. Forstall—Four inches in diameter for the 
whole time included in this paper. In the new 
retort house we have six inch pipes, but I don’t 
find any difference between them. I don’t think 


| 


bon to gather in the sharp corner, at the base of 
the ‘*D,” and I cannot say that we have been en- 
tirely successful in removing that difficulty, for ] 
find that we gather about the same amount of 
carbon proportionally, and there is the same 
stoppage in the stand-pipes. The pipes of the 
upper retorts stop oftener than the others—twice 


as often. ‘To avoid that as much as possible our | 


front walls are thirteen inches thick. We tried 


protecting the pipes by a loose ticket of sheet | 


iron ; but while we had these shields on the stop- 


did not diminish in frequency or amount. 

Mr. Littlehales—I found an increase in the 
amount of carbon deposited, after the retorts 
have been once let down and heated again, It 
forms a svyrface upon which the carbon can col- 
lect, and it collects more frequently after the re- 
torts have been let down once or twice, than in 
new retorts. 

Mr. Forstall—Mr. McElroy, in your new house 
are the stand-pipes any shorter than before ? 

Mr. McElroy—No, sir; they are about the 
same length. 


Mr. Forstall—I have found that the length of | 
the ascension-pipe has a great deal to do with its | 


stoppage. '[he shorter the pipes the oftenerthey 
are obstructed. 

Mr. McElroy—In our establishment the stand 
pipes of the lower retorts stop much ofteuer than 
the middle pipes. Our center retorts are worse 
than either the upper or lower. 

Mr. Crenshaw—I hope Mr. Forstall will de- 
scribe his method of removing the seal. 

Mr. Forstall—That is no more than a patent 
process, one out of fifty, which I have no busi- 
ness to puff here any more than any other. 

Mr. Burtis—As this seems to be a sort of expe- 
rience meeting, I will state what our experience 


has been in the use of different-shaped retorts. | 


|Atthe north side station we have ‘‘D” retorts, 


and at the south side station we have ovals, and 


| we find no difference whatever, so far as the stop- 


age of the pipes is concerned, between the oval 
I ) 


|and the ‘‘D” retorts. If there is any difference 


the four inch pipes stopped up any oftener, or | 


any worse than the six inch pipes do now-—in fact, 


if there is any difference, I think the six inch 
pipes stopped more frequently than the fourinch | 
did. Our old works were built in England, and 
put up on their plan, and it is not their custom 
to use as large stand-pipes as we do in this coun- 
try. 


| 


| . . 7 . 
there might be a little more carbon formed in 


the oval than in the “D” retorts. The only 
reason for that, I think, is that when we have a 
seal on them it is a little deeper than the seal 
used at the other station. 

Mr. MclIlhenny—TI will ask Mr. Forstall how 
often it is necessary to clean the carbon out of 
the retorts ? 

Mr. Forstall—On an average, once in three 
months. We generally do that on Sunday now, 


because we suspend the manufacture of gas on 
that day. 

Mr. McElroy—How thick is the carbon before 
you clean ? 

Mr, Forstall—It varies; but we generally clean 


the retorts when their cavacity is reduced by 
| the deposit below our minimum charge of 200 
Ibs. of coal. 

Mr. McIlhenny—Before unsealing your dips 
how often did you clean them out ? 

Mr. Fortsall—Once in six weeks. Under the 
old system the carbon was deposited more irreg 
1 the total 


quaptity in the retorts might not have been 


ularly than it is now, so that, althoug 


greater than it is now when cleaned out, yet we 
had to clean oftener to get the lumps out. 

Mr . Somervill I think the coal has som« 
thing to do with the amouut of carbon deposit 
ed. I generally have just enough carbon formed 
to keep my retorts gas-tight; but last samme) 
; there was a strike in the coal mines where I get 
| my coal, rendering it necessary for me to change, 
and immediately there was an excessive forma- 
tion of carbon in the retorts. 

Mr. MeMillan—Mr. Forstall accounts for the 
increase in his yields, during the second period, 
by saying that the furnace gases were drawn into 
the retorts, and his statement seems to be very 
| generally accepted ; byt I don’t see how any part 
of it was due to the air drawn in by the exhaust 
er. I think there is oftener a pressure than a 
| vacuum, and I don’t understand why he would 
inot lose as much us he would gain—perhaps a 
little more. I don’t knowthat I have ever t 





wugit 
|of it before, but it occurs to me today that in 
| breaking up the molecules of hydrocarbon, the 
| quantity of gas is increased by the formation of 
| free hydrogen, and the loss or gain is in that way 
and not by the air. 

If you have an average pressure of 2°7 inches, 
| and an inch vacuum, I don’t know how it would 
| be possible to gain very much by the air drawn 
| in. 
| Mr. Forstall-I didn’t intend to lay much stress 
| upon the gain in the retorts, but I would like to 
| have the gentleman account for the immense de 
| terioration in quality, for we had twenty per cent. 
less illuminating power, with a greater percent- 
age of gas. 

Mr. McMillan—I think the deterioration is at- 
tributable to the fact that you drew in oxygen 
}and let out gas about equally, and when you de- 
|}compose your hydrocarbons, and form free hy- 
| drogen, you would deteriorate the illuminating 
power of the gas very rapidly. I know air does 
go in, and I think just as much gas goes out. 


| 


| Mr. Forstall -There was carbon on the inside 


ain extent; but the oxygen might come in 
| through the pores of the retort and be there con- 


} 

| which would prevent leakage outwards to a cer- 
| t 

| 

| 


;}sumed, forming carbonic oxide, without much 
| e : . 

| loss of coal gas from the reaction of the pulsa 
|tions. In our case we found a loss of twenty-two 


|per cent. Carbon was formed, and, of course, I 
| don’t pretend that there was much gain, but it 
| was sufficient to produce carbonic oxide and de- 
teriorate our coal gas. 

| Mr. MeMillan—I can’t yet understand how it 
| would be possible for the oxygen to get in where 
| the gas could not get out. 

| Mr. Forstall—I didn’t pretend to say that no 
| gas leaked out. My intention was simply to show 


the loss of illuminating power due to that mode 
of working the exhauster. I suppose gas may 
| have gone out too, during the pulsations, but it 
| was not as pure hydrogen, for there was no pure 
hydrogen in the retort. 
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: ; i i eek ending October 6, 
Mr. McMillan—We don’t know that there was | page go mee mae oa of Illuminating Gas, for the w 8 
, made a 


no pure hydrogen there. 

Mr. Forstall—Well, that is a matter for future 
experiment of course. 

The Secretary—I want to ask you, Mr. Forstall, 
whether, when you ran under pressure, the carbon 
was harder than when you were running under no 
pressure ? 

Mr. Forstall—I could not tell vou, really, for my | 
attention was not called to that point at all; but the 
carbon formed at present in our new retort house ap- 
pears to be softer than in the old works. 

Mr. Helme—It seems to me it would be impossible | 
for something to pass in while something was passing | 


out all the time. There must be pressure from the 
outside, if there is a vacuum, that would keep the hy- 
drogen from coming out. | 


Mr. McMillan—He, at one time, bas an inch and a | 
half vacuum, and, at others, four inch pressure. It | 
is when the pressure is in the retort that the gas 
leaks out. 

Mr. Gray—What about the comparative time for 
cleaning the retorts under pressure and without pres- 
sure, and also the comparative time of cleaning the 
stand pipes with and without pressure ? 





Mr. Forstall—T he first portion of your question has 
been answered—3 months with jips, and six months 
without ; the second part of the question I can answer 
at the next meeting of this Association ; but, at pre- 
sent, lam not prepared to do it. I am keeping a 
daily rezord of everything connected with this sub- 
ject, the results of which I will endeavor to present at 
the next meeting. 

Mr. Battin— Was there an analysis of the gas made 
at different times ? 

Mr. Forstall—Nv; not an exhaustive analysis; but 
the specific gravity was taken, and found to be very 
heavy—more than our average. 

Mr. Battin—I suppose then you were perfectly sat- 
isfied that the gas was heavier? 

Mr. Forstall—Yes, sir; I had no doubt about it. 

The President here stated that about as much time 
had been consumed by the discussion of Mr. Forstall's 
paper as it was possible for the Convencion to bestow 
upon it; and he, therefore, announced the next pa- 
per, which was read by Mr. Rankin, on ‘‘ Carbonizing 
Coal.” 

Before commencing to read, Mr. Rankin said: 

I want to request the Association to make as little 
disturbance as possible, because my voice is not very 
strong, and the less confusion there is the more apt 
you are to hear. [A voice—put on more pressure. } 
1 will state that we always work under a low pres- 
sure. 

Mr. Rankin’s paper, on 


Carponizinc Coau. 


It has been said, that ‘‘ Science and Art differ in 
this, that Art says—give us Rules; while Science de- 
mands Reasons,” If so, ours then may be deemed a 
profession, as we require both rales and reasons. But 
are wé not too often content to work by rule, rather 
than seek for and demand substantial reasons. 

The subject that I have chosen for this paper, viz , 
carbonizing coal, lies at the very beginning, in fact, 
out of it spring all others connected with our calling. 
Much profound thought, and patient investigation, 
has been bestowed on this subject by those who were 
far more competent than the writer, therefore, I could 
nut expect to say much that has not already been 
said; but feeling that there is room for improvement 
both in the apparatus and process as usually employ- 
ed, and with a desire and hope that the discussion of 
the subject may suggest something practical, and a 


decided step in advance. I would, with becoming | 


modesty ask your attention for a short time. 


In the manufacture of illuminating gas the proper 
means of carbonizing coal is of the first importance , 
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ignorance on this point has often entailed very seri- 
ous loss, when by a little intelligence, satisfactory 
Prefits would have resulted. 
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Heat being the important agent in this operation, 


we can but regret that science has not furnished us 


| |} with some convenient and ready method of estimat- 


| . | 
1 Yigg . 1 
[ilu minating ing high temperatures ; and, until something capable 


| Power. | : P ° ° 
| Of being reduced to daily practice is discovered, we 
: 
| mast be guided by the colors presented by the retorts. 
= “a This, however, is uncertain, from the fact that when 
~ = | heated retorts are exposed to daylight, the color or 
me 6] Cg | a ‘ 
% | & | temperature appears lower than it really is; or, when 
21s | ; 1 . 
| & | § | they are observed in the dark, the temperature seems 


| higher than it actually is. But constant observation 
improves the faculty of estimating high temperatures 

| 17.00] 17.44 | by the shades of color, and continued practice ena- 

| bles the intelligent observer to regulate the working 

| 16.88) 16.81 | of his furnaces. 

| The apparatus now used for carbonizing are too 

| familiar to require any description at this time, so we 


16.48) 16.71 will at once proceed to consider the silent, but pow- 


| 47 9 — 
17.72) 17.57 


15.94 | erful, forces that are at work within. ‘here are three 
5.94] 16.46 | ie 
°°” | of them—heat, cohesion, and chemical aftinity, espe- 


8 | 17.24! 17.41 | cially the first two,as it is by the mutual action of 


| |_——- | these two antagonistic forces, which have been ap 
[orem] 17.06 | propriately termed the attractive and repulsive forces, 
17.04) 17.63 that the state or condition of all matter is determin- 
(ed; a preponderance of the cohesive force producing 
17.12, 17.46 | the solid condition of matter ; the equilibrium of the 
— 18.94 | two forces the liquid state; and an excess of the re- 
| | *~ | pulsive force the gaseous or vaporous condition. 
16.72) 17.07 | As to the proper degree of heat to be employed in 
carbonizing coal in gas making we will not consider 
16.76) 17.41 | in this connectior, but will firat notice its effect upon 


| e . ° 
7 +1! 17 -q| the charge of coal which, we will assume, is just be- 
17.11] 17.538} 5 





| ing introduced into the retort. ‘‘ The constituents of 


Av'ge.| 17.55 | the coal are, by the first application of the heat, torn 


16.201 9 "7 | asunder, and converted from the solid into the liquid 
0.2 20.15 “ 

| — state, by a further increase of the heat these liquids 
| 16.44 20.09] are converted into vaj ors and gases, which are, ia 





| turn, further torn asunder, by the action of higher 
temperatures, into simpler compounds; at each step 

15.96] 19.66 | carbon, in the solid form, being more or less elimi- 
nated, and the liquids and gases becoming simpler in 
15.87) 18.90 their constitution.’ 


16.48] 18.85 Now, the uniformity of these results depend upon 


16.60} 19,22 


certain unvarying conditions. When coal is distilled 





|Av’ge. | 19.47 | at a very low temperature the result is the production 


i of oil vapors; if these vapors be passed through an 


empty retort or pipe, of considerable diameter, heat- 
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| 16.46) 18.76 


F. @. LOVE, Gas Examiner. 


————— |ed to bright redness only, a very small amount of 








the vapors are decomposed, and the oil vapors pass 


15.60} 16.24 
| almost unchanged. If, on the other hand, the retort 


} 16.391 17.11 | or pipe be filled with other pipes, each one of less 


| diameter than the last, thereby dividing the large 
| ; | space into a number of narrow annular passages pre- 
16.76 16.76 | senting a large surface, and these oil vapors be pass- 
| ed through this when heated to bright redness, the 


bo 


| decomposition is very much increased ; in fact, only 

07 | a very small quantity of these vapors escape decom- 
‘ 

——— | position, you will perceive it is not owing to any 


Av'ge.| 16.55 | change in the temperature that produces such widely 


| 


differing results but simply a change of conditions 
~ | «This effect of surface in bringing ubout decomposi- 


| 18.08) 17.72 tion, results from the fact that gases and vapors are 


| oaieamatindly feeble conductors of heat, they allow 
| the heat rays, or pulsations sent into them from the 
18.68 18.30 | heated walls of the retort, to pass freely through 
| them, without being themselves heated to the extent 


9 


ere aes et 
17.92) 17.33 necessary to bring about decomposition, and, there- 


16.38) 16.72 | fore. itis only by direct contact that the necessary 
CU re . : . 
___ | amount of heat can be communicated rapidly, in or- 





Pe 
Av'ge. 17.75] der to bring about the decomposition of organic sub- 
| 


~ oo 2 ~ | stance when in the vapor state.’’ But, while surface 
17.28) 19.33) . ‘ : Baek 
| is th: medium through which the heat is transmitted 


| 17.93 19.40 | to the elements of coal to bring about decomposition, 


| due regard must be had to the temperature of that 


| 17.70) 19.89} surface. If the heat be too low, decomposition is not 


18.34) 20.99 | effected ; if too high, decomposition is carried too far, 


| and the gases become too simple in their constitu- 
3 


| 16.04 18.83) tion. Seeing, then, that the heat limits are compar- 


atively narrow, within which carbonization must be 
conducted, it is evident we must have some certain 





|Av'ge. 19.40 | means or arrangement connected with our retorts by 
\ 





which we may secure both the requisite amount of 
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~ —, : 
properly heated surface, and insure the contact of | heat, and the resulting vapors passed immediately 


the vapors with that surface, if we ever attain the re- 
sults that experiment seems to indicate as being witb- | 
| 
This brings us to the consideration of the apparatus | 


PRE | 
now employed, and more expecially the mode of using | 


in easy accomplishment. 


them in this most important department of gas mak- | 
ing. 


The clay retorts now so universally adopted, I 
think are altogether satisfactory so far as durability is 
concerned, any lack of efficiency is, in ny opinion, | 
almost, if not entirely, owing to a want of subdivis- | 
ion of the processes which actually take place in every | 
coal retort. As we have already seen coal is always | 
distilled at a low heat, and the condensable vapors | 
are subsequently converted into perimanent gases. 
We may now consider whether it is possible with | 
the means employed to maintain nearly a uniform 
temperature, which is indispensable to uniform re- 


sults. In practice we take a retort, say 12”x20’x8'6” 


\ 
| 
: ' : 
long, heated to bright redness, into which we shovel, 
as rapidly as possible, from 150 to 200 pounds of 


coal; the consequence is that, within from twenty to | 


thirty minutes, the temperature of the inner surface | 
of the retort is so much reduced that it is incapable of | 
doing little more than change the solid elements of | 
the coal into the liquid or vaporous state ; this pro- | 


cess, however, goes on very rapidly, even at the re 
duced temperature, which fact may be easily deter- 


mined. With a suitable apparatus I found, by a num. 
ber of experiments recently made on good Pittsburgh 
coal, that with the retort heated to the lowest visible 
red heat, that the volatile matter of the coal was ex- 
At the end of 
the first hour after introducing the charge that fifty- 
eight per cent. of the whole gas-producing matter had | 


pelled at the following average rate. 


passed over; at the end of the second hour eighty- | 
and at the end of the third hour nine- | 


five per cent. ; 
ty-six per cent., or nearly the whole of the volatile 

matters, and with the cannel coals the rate was even | 
more rapid. This, then, being the fact, we can very 

readily foresee what must of necessity,be the result. 

While the heat is so low the great bulk of the volatile 
matter is driven over, and, failing to meet with heat- | 
ed surface to decompose them, these vapors are car- | 
ried forward and gradually condensed into liquids, } 
whose composition is the very elements that consti- | 
tute good illuminating gas; with different treatment, 
at the proper time, these same vapors could be meas- 
urably converted into permanent gases. This low 
temperature continues till the charge of coal, by con- 
tact with the bottom and sides, and by radiation from 
the top of the retort, has become heated to redness, | 
which usually requires from one to one and a-half| 
hours, at which time things are in good condition for | 
efficient work. Witha large per cent. of the gas- 
producing material wasted, so far as lighting is con- 
cerned, we have now attained the most favorable con- 


ditions possible with the retorts as now used for car- 
bonizing coal; and could we maintain just this con- | 
dition of things, to the end of the charge, it would be 

well. But, no; as the outer surface of the coal in 
the retort has become sufficiently heated to melt and 
form an envelope, or crust, of coke, and this crust 
having parted with its vapors, is soon raised to a high | 
temperature ; through this countless jets of vapor are 


constantly forced from the enclosed portion of the 





charge. ‘The temperature of this crust is not only 
increasing, but the heat is penetrating to a greater | 

‘ = . | 
depuh ; the vapors from the interior having to pass | 
through this excess of heat, decomposition is carried | 


| 
: : a 7 
too far, carbon is deposited in the form of fine parti- 


cles, exceedingly imparting to the coke that peculiar 
white, metallic lustre always observed in coke from | 
hot retorts; and the gas produced from this time to 
the drawing of the charge becomes gradually poorer 
in quality. This, however, I think should not be so. 
As the coal put into the retort was all alike it seems 
to me that, with proper manipulation, the p:oduct | 
should be the same in quality through the entire pro- 


| 
} 
| 
| 
} 


cess. | 
For the purpose of testing the correctness of this | 


theory I recently made fifteen experiments, with suit- | tions are ten volumes of carbon and eight of hydro-| sufficiently carbonized. : 
able apparatus, where the coal was distilled at a low } gen, these eighteen volumes, when chemically united, ments which have been, and are being made in vari- 


| at a low heat. 


through a well-heated retort, or chamber, for decom- 
position, and with observations every fifteen minutes 
during the whole four hours the charge remained in, 
there was a remarkable uniformity in the quality of 
the gas while the temperature was uniform, but with 
any considerable increase of the heat of the decom- 
posing retort, there was a larger proportionate yield, 
but the 
hand, after the heat had been increased, if it was re 


gas was of a poorer quality; on the other 


duced again to the original temperature, there was a 
corresponding decrease in the yield, but with a per- 
ceptible improvement in quality. 

Referring again to the defects in our system of 


| working retorts, I would remark that the process of 


gas making, being fractional in its character, cannot 
certainly be commenced and completed at the same 
time ; the circumstances and conditions under which 


| the first part of the process is most satisfactori.y ac- 
| complished, are not at all adequate to its completion. 


As has already been said, when we crowd two hundred 


| occupy the space of only two volumes, or one-ninth 


} 


; 


pounds or more of cold coal into an ordinary sized re- | 


- . ' 
tort, be it everso hot, the temperature is soon reduced 


below that at which decomposition is effected. Urge 
the furnace as you may yet the heat remains down. 


Now, by experiment, it appears that this low heat is 


| just about as efficient in liberating and driving over 


the volatile elements of the coal as a higher heat, 


while it falls short of decomposition, hence, there | 


must be more or less loss, just in proportion to the | 


deficiency in heat. 
to a very great extent, by dividing the processes, and 
adopting a different plan of working, so that we may 


| avoid the necessity of trying to perform three deli- 


icate operations, in the same vessel, and at the same 
time. 


This difficulty may be overcome, | 


In regard to the proper heat to be employed in car- | 


bonizing coal I think there can be no fixed rule that 
will apply to the ever-changing circumstances. It has 


been assumed, from the beginning of this paper, that | 


the coal should only be subjected to a comparatively 
low heat in gas-making ; this Iam aware is contrary 
to the opinion now entertained, and directly the op- 
posite of universal practice ; nevertheless, after many 
experiments and careful observation, I feel warranted 


in the conclusion that several most serious difficulties | 
may be greatly alleviated, if not entirely overcome, by 
|a change of practice in this respect, some of which [ 
| will enumerate—the excessive deposit of carbon in 


the retorts; reducing the quantity of tar; removing 
the naphthaline nuisance ; and by making it possible 
And while 


I would discourage the application of high heats di- 


to control the heat within certain limits. 


rectly to the coal, I would, on the other hand, say 
that a reasonably high heat is absolutely necessary to 
the treatment of the vapors arising from distillation 
In order to ascertain, if possible, the 
best heat, I have made a number of experiments with 
the following results, taking the average of several 


successive trials (with good Pittsburgh coal) the heat | 
| being what we will call bright redness, or, as I sup- 


pose, from 1800° to 2000°F. The yield was at the 
rate of 10,600 cubic feet, of 20°5 candle gas to the ton 
(2240 lbs.) of coal. 


same apparatus, but with the heat of the retort raised 


Then with the same coal and 
to a vivid red, bordering on whiteness, supposed to 
be about 2600”, yield was at the rate of 13,600 cubic 
feet, of 10°27 candle gas, to the ton of coal, which 
would seem to indicate that too high heats are not 
desirable ; it is a fact worthy of notice that, while the 


| yield in the above experiment was increased twenty- 


eight per cent., the quality of the gas was brought 
down just one-half. 

This effect of high heats on the rich gases from coal 
is owing to the fact that, when two gases or vapors 
unite chemicaily, a contraction of volume ensues; 
take, for example, olefiant gas (C.H,) composed, as 
it is, of two volumes of carbon and four volumes of 
hydrogen—these six volumes, when chemical union 
takes place, contract into two 
third; or take naphthaline, (C:oHs) whose propor- 


volumes, or just one- | 


its uncombined volume. 

Now, if these gases rich in carbon are subjected to 
excessive heats, dis-association takes place, the car 
bon is deposited in the solid form, and, the hydrogen 
being set free, expands into its original volume. 

In conclusion, I will take occasion to say that I am 
not disposed to undervalue the results that are being 
had every day in all well-managed gas works, for | 
honestly believe that the results now obtained are 
about as good as can be had with the apparatus now 
used, and the mode of carbonizing ; and, at the same 
time, I am just as honest in the belief that, with mod 
ified apparatus, and with better treatment of the coal, 
that the average yield may be very considerably in 
creased in volume, and yet quite as good in quality 

I thank you, gentlemen, for your courtesy and at 
tention while I have presented these commonplac: 
and well-known facts; and as I accepted the invita- 
tion to read a paper, I have felt bound to fulfil my 
promise, although I could not hope to say much to 
you that was new on this subject. 

At the close of the reading of Mr. Rankin’s paper 
the President said : 

Gentlemen; the paper and the writer are before 
you, and you can ask him any questions that you 
like. 

Mr. Coggshall—In ascertaining the candle-power of 
the 204 candle gas from 4°73 to the pound, I would 
like to ask whether it was by bar photometer or jet ? 

Mr. Rankin—Bunsen’s photometer, with the Lon- 
anda part of the 


don burner, a part of the time; 


used Suge’s standard burner. 


time I gg I used Suge’s 
bat’s-wing and fishtail, and found the ordinary fishtail 
burner gave a better result than the London burner 
did. 

Mr. Littlehales—I would like to ask if the results 
were obtained by any method of superheating the va- 
pors from the ordinary retort ? 

Mr. Rankin—Tho coal in these experiments was 
| subjected to a low temperature, not with a view of 
| converting the solid elements into gas at once; but 
| while the elements were still heated, they were pass- 
ed into a second retort or vessel, when they were de- 
composed, 

Mr. Littlehales—That is what I supposed I have 
been experimenting a little myself in this same direc- 
|tion. I set an iron retort on the top of the retort 
arches, and heated it with the waste heat from two 
| benches of fives, and passed the gas from the hydrau 
lie main through this retort. During these experi- 

ments J scarcely found a trace of tar, nearly the 
| whole of the hydrocarbons having been decomposed, 
and converted into dry carbon in the form of soot or 
had to 


abandon it temporarily, because the stoppages were 


lamp black, and probably hydrogeu gas. I 


very frequent; but I think that was mainly because 


the supplementary retort was too hot. I have often 
all 


a retort is jnst charged, a 


noticed, and doubtless you have observed the 
same thing, that, when 
great many heavy vapors cume off, which are so dense 
that they will scarcely burn at the mouth of the re- 
tort; and there can be no doubt atall buta large 
proportion of the vapors distilled from the coal, near 
the mouthpiece end of the retort, are pushed forward 
to the ascension pipe by the gas which is being more 
rapidly generated at the back end and middle of the 
retort, and are never raised to a sufficiently high 
There is 
some difficulty in working the system I have mention - 


temperature to be made into gas at all. 
ed. In the first place, the heat of the supplementary 
retort is a very important matter, just a dull red 
would, I think, be best; and then, again, the size of 
the supplementary retort, or the area of the super- 
heating surface, in proportion to quantity of gas made, 
and it is also absolutely necessary to have the time of 
charging the retorts so arranged that they shall fol- 
low each other in regular succession, and so as not to 
have too many charged at once, or else thereis a ten 
dency to overcarbonize the coal at one time, and the 


| gas itself is decomposed, and at anothertime it is not 
| I feel sure, from experi- 
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ous places in this direction, that the time is not far | ed with water, and is, of course, very much heavier. 
. : - | . r 
distant when some such method as this will enable us| In my experiments I used no water at all, so that I 


to obtain such a yield of gas from the coal that very 
few of us at present anticipate. 

Mr. Battin—I would like to ask Mr. Rankin if there 
was an increase in the quantity of coke left after this 
method ? 

Mr. Rankin-—I would say, in regard to the coke, 
that it presents a very different appearance from the 
ordinary coke. Its heating qualities are about the 
same, but it presents a very different appearance. It 
is of a very dark color compared with the other coke. 
It has none of the bright metallic appearance of that 
made in hot retorts, nor do I think it possible to 
make that kind of coke without the deposition of car- 
bon. 

Mr. Coggeshall—You say that when ycu were pro- 
ducing six feet to the pound you distilled the coal at 
alow temperature, then ran it into a retort of a high- 
er temperature. I can’t account for the decreased 
illuminating power. I tried an experiment with four 
retorts, ranning the gas into the top retort, and pro- 
duced 19} candle gas. I did’t get the quantity of gas 
you did, but that was because my heat was too great. 

Mr. Rankin—A series of experiments was made un- 
der a back pressure of one half an inch as near as I 
could work it, and I may say as a result, I am in favor 
of back pressure. 

Mr. Gray—What was the length of each of the 
charges ? 

Mr. Rankin—Four hours. I may say here that I 
don’t apprehend any trouble from hard tar or pitch, 
for my impression to-day is, that with the low tem- 
perature you will not produce real tar—it will not be 
tar. Therefore it is not worth our while to antici- 
pate trouble where it don’t exist. You can’t produce 
tar under a certain temperature. 

Mr. Wood, of Syracuse—Is not your process the 
same that was in operation some time ago at Yonkers, 
New York. 

Mr. Rankin—I do not know, Sir. 

Mr. Wood—If so, I will say that it has been aban- 
doned there. 

Mr. Rankin—The experiments I allude to were in 
view of utilizing the waste heat. From experiments 
made during the past few months, I am led to con- 
clude that there is enough waste heat in every retort 
house to do all the distilling, and with a slight modi- 
fication of the apparatus now in use, I think there 
can be a considerable yield of equally good gas. But 
I have not satisfied myself on all points. I expected 
to try experiments on a very extended scale, but in a 
recent enlargement of our works it became necessary 
to throw a portion of our apparatus out of use, so 
that I failed to carry the matter as far as I otherwise 
should have done, I simply give my results as sug- 
gestions, and hope that some one else wil] be inter- 
ested in the matter, now that there is the ability here 
to carry the investigation so much further. 

Mr. Helme—lIt seems to me that with the low tem- 
perature for four hours, you wouldn't get all the valu- 
able vapors out of the coal. 

Mr. Rankin—But I am satisfied I did Sir, and I 
think you would find it well worth your while to try 
afew experiments in regard to low heats, upon the 
gas producing elements of coal. A gentleman re- 
marked to me once that he was satisfied that with low 
temperatures he could take all the gas out of the coal, 
and if he had red heat for four hoars I will admit that 
he could. You will be surprised at the rapidity with 
which these volatile materials pass out of the retorts. 
But what I gave you in regard to that in the paper is 
absolutely true—not the result of one observation 


nor ten, but a series of experiments extending through | be considered, is its safety and cost. The process 
| 


three or four months. 


Mr. Helme—What was the size of your retorts? | cessity. Ifound the inlet pipes to the holders stop- 
Mr. Rankin—I use a five inch wrought iron retort, | ped so frequently that I was compelled to use steam 
so that I can raise or lower the temperature with im- | every few days, that by dissolving it we might pump 


punity. 
Mr. MecMillan—Which was the best coke—that 
made from low heats or from hiyh heats ? 


Mr. Rankin—I hevn’t compared them very care-| with the gas, knowing them to be great solvents of 
All the coke made from high heats is quench- | naphthaline. With this view I constructed a small 


ally, 





had every particle of coke. I weighed it both before 
and after, and I have all the data in my memorandum 
book at home. 

The Prosident—You weighed it in an incandescent 
state ? 

Mr.- Rankin—Yes, sir. 

Mr. Helme—Would you use two or three retorts at 
low temperature, and two or three at high, or how ? 

Mr. Rankin—My opinion in regard to the matter 
would be to use the ordinary retorts in the benches 
we now have, and in the place of D retorts wonld 
have partition walls, say two inches thick, and would 
work through retorts—take the gas in at one end and 
out at the other—would charge at both ends with the 
coal. I am satisfied from experiments that I made, 
that it is impossible to decompose vapor given off 
from many retorts, until the mass of coal has attained 
that degree of heat necessary for decomposition. 





Mr. Helme—It does seem to me that with retorts 
of the ordinary size, and running a full charge, ata 
low temperature, it would be impossible to get the 
gas out of the coal in four hours. 

Mr. Rankin—Notwithstanding that it is true that it 
can be done. 

The President—If there are no more remarks to be 
made on the subject of this paper we will pass on, and 
listen to a paper prepared by Mr. Thomas Curley, 
which at his request will be read by the Secretary. 


On NAPHTHALINE. 
By Thomas Curley, of Wilmington, Del. 

Mr. President and Gentlemen: At the request of 
our worthy Secretary, I have prepared a few remarks 
on the system which I employ for the purpose of pre- 
venting, or at least, lessening the deposition of naph- 
thaline crystals about our works, particularly in the 
inlet pipes to the holders, which had formerly given 
us so much trouble. 

In doing so I considered it necessary to go into the 
history of this substance end its characteristic prop- 
erties, except to revert slightly to its formation or 
production. In the destructive distillation of coal in 
gas works, naphthaline vapors are always given off, 
antil the greater portion of the bituminous matter of 
the coal is expelled; whether the heats be what we 
term high heats or low heats, those vapors are always 
given off, and will crystallize or not, just in propor- 
tion to the temperature of the retorts, and the quan- 
tity of light vapors in the gas. If the temperature 
be moderate or low, a considerable quantity of light 
hydrocarbon vapors will escape decomposition, and 
their presence in the gas mixture will prevent the 
naphthaline vapors from crystallizing; if on the con- 
trary, our heats are extremely high, the greater por- 
tion of those light vapors is decomposed, forming 
new and stable compounds, which have no neutraliz- 
ing effect on the naphthaline vapors ; another portion 
is absorbed by the tar, the remaining portion, which 
is held in suspense by the gas, is too small in volume to 
counteract the tendency of the naphthaline vapors to 
crystallize, hence the trouble to which we are so often 
subject. Under these circumstances what is best to 
{be done? We cannot return to low heats, it is un- 
| profitable ; we cannot afford to rely on the tar for the 
| extraction of those vapors out of the gas, we risk t20 
much in doing so, because the tar will make very lit- 
| tle distinction between the naphthaline and light va- 
|pors; it will absorb both. The free use of coal oil is 
undvuubtedly an effective remedy, and will prevent 
| the formation of crystals, while adding to the illum- 
inating power of the gas; and the only question to 








| used in our works is in one respect the result of ne- 


lit out. The trouble and inconvenience became so 


great that I resolved to expel from txe tar the benzol 
and naphtha series of hydrocarbons, and mix them 


still and separator; in the still I placed a small coil 
| of steam pipe, and caused the tar I made, to pass 
through this still. I examined the inlet pipe imme- 
| diately before heating the tar, and I found three- 


| . : ae 
quarter inch of crystal on tie inside. I then heated 


and mix with the gar. After the expiration of twenty- 


the tar to about 170° and allowed its sapor to pass on 


four hours I again examined the inlet pipe and found 
it as clean as when new, showing that the expelled 
vapors had dissolved the crystals which had been 
formed. This was in January, 1876. Up to this 
time we used from 5 to 8 per cent. of Cannelton 
Cannel, but since then we discontinued its use alto- 
gether. 

In the process the tar (after the expulsion of the 
light vapors) and liquid flow on to their respective 
receptacles. Itis automatically arranged and requires 
no attention, comparatively speaking. We get the 
light vapors out of the tar without any expense, and 
utilize them first as solvents, and secondly as illum- 
inants. It is well known that even small qaantities 
of light hydrocarbon Vapors | add materially to the 
illuminating power of the gas, and hence, the greater 
the quantity the tar can yield, the less the danger of 
naphthaline crystals, and more illuminants will be 
added to the gas. But, as I have already intimated, 
I may carry the process of carbonization to such an 
extent, as to leave very little of those light vapors in 
the tar. In such acase there will, of course, be no 
substance left in the gas, of a solvent natnre, to coun- 
teract the crystallization of the naphthaline vapors. 
Under such circumstances they will, undoubtedly, 
crystallize. 

But such policy I consider as being very doubtful 
indeed. I would not, on any account, decompose all 
of the light hydrocarbon vapors in the process of dis_ 
tillation; for by doing so, I would first rob the gas 
of one of its principal elements of light, and leave 
the naphthaline vapors free to crystallize according 
to their nature’; second, by the breaking up of these 
vapors they become resolved into numerous light car- 
bides, the principal portion of which being marsh 
gas and hydrogen, and destitute of luminosity, only 
necessitates the subsequent enriching of the gas by 
cannel or oil. 

Gentlemen, I hold that by proper manipulation and 
eonsideration, our principal coals (¢. g. coal from 
Westmoreland region) need no emiching material to 
maintain a yearly average of 10,800 feet to the gross 
ton, and a power of 17 candles, This has been my 
experience, and for aught I know, others may have 
far exceoded it. What I state with regard to our re- 
sults, be they favorable or not, can be substantiated 
by the President and Directors of our company. The 
comparative result, thus far obtained in our works 
(taking the years 1875 and 1876), shows a gain of 2 
per cent. in yield, and of candle power of 48-100 ; the 
average candle power for 1875 was 16.60, and for 
1877 was 17.08. Our freedom from naphthaline crys 
tals is one of the most gratifying results obtained, 
and was unknown to us before. 

In 1875 we used cannel; in 1876 we used none, 
showing conclusively that it is our advantage to con- 
tinue the process. I don't profe2s to have discovered 
the fact that benzol and naphtha vapors will dissolve 
naphthaline, or add to the illuminating power of the 
gas; but only the simple and inexpensive method of 
getting and utilizing those vapors. 

Whatever important and startling discovery there 
may be in the future, in the interest of gas manufac- 
turing, one thing is imperative at the present time, 
and that is to look after, collect and utilize everything 
committed to our charge, whether it be the leakage 
of mains, services, meters, etc. ; or the constructing 
and setting of retorts, their temperature, and that of 
our condensers or purifiers, 

As the mass of matter is made up of atoms, so we 
will find that our success depends very much on the 
aggregation of small things. 

At the conclusion of Mr. Curley’s paper the Presi- 
dent said? Gentlemen—I have another paper on the 








same subject, which has been prepared by Captain 
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he desires it, I will read the paper for him. 

Capt. Dresser said: Gentlemen—I am afraid you 
will all get tired of this subject before you get through 
with it. However, I haven't prepared much, and I 
want to state, to begin with, that it isn’t any of it 
mine. [Laughter. | 


On NapHTHALINE. 
Cio He. 
By Capt. G. Warren Dresser. 


Mr. President and Gentlemen of the American Gas- 
Light Association : In presenting for your considera- 
tion, the results of some study of this subject, it is 
my aim to collect and lay before you known facts 
rather than to advance any theories new in them- 
selves, or novel in their application to solving the 
many difficulties which this same C,.H, entails upon 
the gas manager. 

There may be some of those present who are en- 
tirely unfamiliar with the appearanee of this beauti- 
ful yet troublesome article. Happy is the gas engi- 
neer who is equally unfamiliar with the results fol- 
lowing the deposit in his pipes and services. 

It is composed, as the chemists tell us, of carbon 
and hydrogen, and its chemical formula is C,,Hs. In 
studying the many compounds of C and H, which re- 
sult from the varions processes of gas manufacture 
and its residuals, the part that temperature plays in 
determining the composition of the hydro carbons 
resulting, is a most important one. This is generally 
understood, and it is almost an axiom in gas making, 
that ‘‘ high heats produce naphthaline.’’ At any rate 


whether this be true or not, it is generally accepted 
as one explanation of its cause. Now, if this was the 


only cause for its formation, it would be easy to pre- 
vent it by reducing the temperature of distillation, 
but here again the manager would be confronted with 
the question from his directors, ‘‘ Why do you not 


get more gas from a ton of coal,” and he often would 


have to determine which was the greater nuisanee, 
the occasional appearance of the C,.H; or the con- 


tinued inqnisitiveness of the ‘‘ economical director.” 
ever anxious to assist the engineer in bringing up 


his resnlts. We know, however, that in many a well 


ordered works the annoyance is not confined to either 


one of these caeses. Let us now take up the subect : 
First—By trying to understand the true chemical 
character of the body. 
Secondly—By studying what has been done by 
others in determining the cause and manner of form- 
ation of the substance. 


Thirdly—By stating the results of various methods 
of preventing and removing the many annoyances 
resulting from its formation or deposition, both about 


the works and in the pipes and services in the street. 


First then as to the chemical character of naphtha- 


line. 
In the edition of ‘‘ Towne’s Chemistry,” issued in 


1347, we find the following un‘er the head of ‘‘ Naph- 
When in the distillation of coal tar the last 
portion of the volatile oily product is collected apart 
and left to stand, a quantity of solid crystalline mat- 
ter separates, which is principally composed of the 
An additional quantity may 
be obtained by pushing the distillation until the con- 
tents of the vessel begin to char; the naphthulene 
By 
simple sublimation once, or twice repeated, it is ob- 
In this state naphthalene 
forms large, colorless, transparent, brilliant, crystalline 
plates, which exhale a faint and peculiar odor, which 
Naph- 
tbaline melts at 176° to a clear colorless liquid which 


thaline.” 


substance in question. 


then condenses, but is dark colored and innpure. 


tained perfectly white. 


has been compared to that of the narcissus. 
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| In a vessel void of free oxygen it may be heated to | 
any extent without decomposition, and indeed where | 
| other carburets of hydrogen are exposed to a very 
high heat, as by passing in vapor through a red hot | 
| porcelain tube, a certain quantity of naphthaline is 
almost invariably produced. Hence its presence in 
coal and other tar is mainly dependant upon the tem- 
perature at which the destructive distillation of the 
organic substance has been conducted. Lamp black 
very frequently contains naphthaline thus accident- 
ally produced.” (Townes Chemistry, 1847 edition, 
page 486.) 

Thus we see that thirty years ago points were hint- 
ed at, which to-day are taken up again, or are redis- | 
covered and presented tor the consideration of the | 
gas manager. It is trae that but comparatively little 
was known of many of the coal tar products at that | 
day, asthe same writer says in another paragraph, 
speaking of the compounds of the same: ‘‘ The com- | 
position of these substances is as yet very uncertain.” 

But in the thirty years that have elapsed since the 
issue quoted from above, the chemist has not been 
idle. The marvellous strides made in the study of 
hydro carbons is well known to most of you. In fact 
80 great has been the mass of information acquired 
in this particular branch of the subject, that to the 
ordinary gas manager the array of facts is almost be- 
wildering. One of the latest and best works on this 
subject is ‘‘ Roscoe’s Lessons in Elementary Chem- | 
istry," printed in London, 1877. It has the advan- 
tage of being asmall book but it is very full. In 
speaking of the carbon compounds it says, ‘‘ The first 
striking peculiarity which the carbon compounds ex- 
hibit is their extraordinary number, those already 
known far exceeding all the compounds of the other 
elements taken together, and new ones being daily 
brought to light.” The second peculiarity is that 
they are almost all of them formed by the union of 
carbon in different proportions with one or more of 
three otber elements, viz., H., O.,N. The cause of 
the multiplicity is to be sought in thu fundamental 
and distinctive property of carbon itself, viz., the 
power of uniting with itself to form complicated com- 
pounds.” To those desirous of familiarizing them- 
selves with what has been found out up to date, re- 
garding the hydro carbons, we would suggest a care- 
ful study of this work. 

In the tenth edition of ‘‘ Towne’s Chemistry, pub- 
lished in 1875, we find the following, in addition to 
what was quoted above from the edition of 1847: 

‘* Naphthaline results also from the decomposition 
of toluene (C:;H;), qylene (C.H.(CHs;)2, cumene 
C.H;(CHs)s by a red heat (each of these are benzene 
compounds containing respectively 7, 8, and 9 atoms 
of carbon). It is also obtained by passing the vapor 
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Dresser, and as the Captain is a very modest man, if | all the complex compounds of carbon and hydrogen. | ing water, it 1s very soluble in steam. In fact is one 


of the most powerful solvents of it, but the naphtha- 
line will recrystalise as soon as the temperature is re- 
duced to the proper point. As an example of this 
the deodorizing apparatus of the Manhattan Gas-Light 
Company of New York for deodorizing the foul lime, 
has connected with it a sewer of about 1000 feet in 
length, into which the air is drawn through the foul 
lime in the boxes, after the covers are raised is forced 
by a fan wheel, and from which this air is passed 
thro ugh other boxes containing ventilated foul lime. 

In a communicated article to the AMERICAN Gas- 
Licut Journal, vol. 24, page 113, is given an ac. 
count of this, in which the following occurs that is 
germain to our present subject. ‘‘The sewer pipe 
leading to the deodorizing house, is coated on the in- 
side to the extent of five or six inches in depth, after 
a years use, with crystalized naphthaline, which is 
removed by introducing a jet of steam, and blowing 
it through by the exhauster. Upon one occasion we 
filled the washer above referred to (this washer was 
for washing the air after it was drawn through the 
boxes) with slats, for a better distribution of the 
water, but after deodorizing four or five boxes we 
were obliged to remove them, because we found that 
the washer was completely choked with crystalized 
naphthaline. This would seem to indicate that a large 
quantity of naphthaline is arrested by the lime in the 
purifying boxes, for there is no other source whence 
it couid be derived during this operation. 

I have seen the application of steam referred to, 
and the result was a most beautiful ‘‘ snow storm ” of 
pure finely divided crystals of naphthaline in the de- 
odorizing house. It was deposited to a depth of 
several inches upon everything in the room. The 
flakes were not seen until the solution of C,H; in the 
aqueous vapor had reached about five or six feet 
above the floor, when the temperature was suffici- 
ently reduced for recrystalization to take place, and 
the ‘‘sncw”’ resulted. 

Here it would appear that there was no absence of 
naphthaline, and yet the company in question do not 
run very high heats, and have almost no trouble in 
the street lamps, and none in their services, 

A single instance occurred within a year where a 
large establishment, a brewery, complained of ‘no 
gas.” There being no complaints of naphthaline any 
where at the time, in all their district, this never oc: 
curred to them as a possible cause of the obstruction. 
The meter was examined and the service ‘pipe blown 
out, but no benefit followed. The service was un- 
covered and found all right. Following the main 
house pipe into the building it was found that it 
passed fora distance of some feet under a large room 
used for storage of ice. Upon locating the stoppage 
it was found to coincide with the portion of the pipe 








of benzene (C.Hc) or anthracene (C,,H,.) throngh 
ared hot tube. In gas making it is obtained asa by- 
product from reactions similar to the above.” 

Further on we shall refer to examinations showing 
this to be the caso. 

Roscoe, page 425, edition 1877, thus gives the | 
chemical character of naphthalene. 


is formed w'ien the vapors of benzene and many 
other substances, even alcohol and acetic acid, are led 
through a red hot tube. 
large white pearly plates; it melts at 80° C. (176 F.) 
and boils at 217° C. (423 F.) but sudlimes at a lower 
temperature. 
connected together in a similar way to those in ben- 
zene. The eight atoms of hydrogen in C,.H. can be 





| 


j 


can combine directly with chlorine, and a series of 


| 


‘‘This hydro- | the highest heat in distilling coal tar. 
carbon occurs in large quantity in the heavy oils, and | portion of the oily volatile product that left apart to 


Naphthalene crystalizes in | by pushing the distillation still more. 


beneath the ice. Upon the pipe being disconnected 
it was found filled with naphthaline, completely pre- 
venting the passage of the gas into the building 
Here, certainly, condensation must have been the 
cause, Why high heats produce C,,H, in gas mak- 
ing is evident from the nature of it; it is obtained by 
It is the last 


stand (and cool) gives a quantity of solid crystalized 
C,O, Hs and an additional amount may be obtained 
It is formed 
directly in the laboratory by passing various of the 


| hydrocarbons through red hot tubes. I will now give 


The carbon atoms in naphthalene are | you a translation of a paper, to which was recently 


awarded the first prize by the ‘‘ Société Technique 
| du Gaz d’eclairage en France.” Its author, Mr. Lu- 


successively replaced by chjorine, but naphthaline cien Bremond, is the manager of the Versailles Gas 


Works, and has certaimly broughi to this subject 


crystalizes ou cooling; it boils at 413° and evolves a| further substitution products can be obtained both | much care ful thought and practical investigation. 


vapor whose density is 4.528. 


smoky light. 
to aslight degree at a boiling temperature. 


and other easily dissolve it. A hot saturated alcoholic 


solution deposits fine irredescent crystals on cooling. 
“‘The history of the formation of naphbthaline is 
It is perhaps the most stable of 


rather interesting. 


When strongly heated 
in the air it inflames, and burns with a red and very 
It is insoluble in cold water but soluble 
Alcohol 


from the dichloride (C,,H.«Cls) and the tetrachloride 
C,.H.Cl,, so that these chlorinated derivatives of 
naphthaline are very numerous. By the action of 
nitric acid upon naphthaline four nitro substitution | 
| products are formed.” 
From this may be gathered an idea of the chemical | 
character of our troublesome guest. While this body | 








PAPER OF MR. LUCIEN BREMOND TO THE ‘‘SOCIETE 
TECHNIQUE AU GAZ D'ECLAIRAGE, 
Naphthaline C,,H. is a body whose study has caused 
very numerous and varied researches, both as to the 
cause of its production and the means to avoid it. 
It is, in fact, the greatest nuisance about a gas 


is insoluble in cold water and but slightly so in boil- | works, since it produces an obstruction of the pipes 
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about the works, or in the street mains and services, 
meters, etc. 

Without entering into the details of the investiga- 
tions upon this subiect in France, in England, and in 
Germany, I may say that the conclusion arrived at in 
them all is this: ‘‘The appearance of naphthaline, 
and especially its disastrous effects, date from the 
time when the distillation of pit coal at high temper- 
atures was commenced. The only remedy found for 
this evil is to secure a perfect condensation, and to 
leave the gas as long as possible in contact with the 
tar in the pipes of fabrication. 

Tais double conclusion ontside of the sanction in 
practice is verified theoretically. In the distillation 
of coal at high temperatures, on the one band we 
effect the more or less partial distillation of the tar 
(for every one knows that in the manufacture of naph- 
thaline in the arts it is obtained by distillation of tar). 





oils of naphtha, petrolenm, etc., distilled with the 
coal and easily condensible, or spread out over the 
purifying material. This was the state of the ques- 
tion when I undertook these researches, under the 
direction of the learned engineer of the Parisian Com- 
pany, Mr. Arson, and there it is to-day. 

Those examinations which I review today, bear up- 
on two points, viz. : 

lst. What is the influence of aqueous vapor inject- 
ed into the gas by the exhauster under a pressure of 
five atmospheres ? 

2nd. Is a change in the electric state of the gxs one 
of the causes of the production of naphthalene ? 

The series of experiments to which I invite your 
attention, sllow me to reply that the injection of 





and the gas after having abandoned the greater part 
of what it contained, in consequence of the realiza- 
tion in all gas works of the remedy previously cited, 
which consists in leaving the gas as long as possible 


|in contact with the tar; this gas, I say, were it still 


saturated with the vapor of naphthaline at the en- 
trance of the purifiers, in spite of an energetic refri- 
geration in winter for example, would no longer de- 
posit considerable masses at determinate points of its 
course, as I will show. Crystalized naphthaline 
makes its first appearance in gas works that distill at 
high temperatures, under the covers of the first pu- 
rifying boxes, that is to say, before its second pas- 
sage into the purifying boxes, if it enters into the 
last from above, or in the pipes which precede them 


aqueous vapor into the gas would give birth to some | if it enters from below. Up to that point little or no 


naphthaline. 


| 


naphthaline is sublimed because in each works, even 


Ag to the influence of a change in the electric state | those where the condensation is most perfect the gas 
| . . 
On the other hand, the temperature of the retort per- | of the gas, Ihave been able to find nothing which | always arrives at tue first purifiers holding in suspen- 


mits the development of igneous reactions, so well | permits me to suppose that this is a cause of the pro-| sion some tar, which is totally arrested by the first 
duction of naphthaline. Neither by passing electric- | filter. At the outlet of the purifiers naphthatine is 
ity into the gas by a very ingenious machine con- deposited, when the pipes are at a temperatare suffi 
strurted under the direction of Mr. Arson, nor by cient to allow the vaper of water contained in the gas 
causing an electric spark to be disengaged by means | (either that coming from washing the gas which the 
of a very strong Rumkorff coil, in a tube filled with | temperature of the reaction in the purifiers has not 


and deeply stndied by Mr. Berthelot, and which I | 
propose to examine iu passing, so far as they relate to 
the production of naphthaline. First of all it is ne- 
cessary to enumerate the gases of the hydrocarbon 
series, which analyses shows to be contained 1n illu- 
minating gas. They are 

Marsh gas C H, 

Acetylene C.H,. 

Ethylene C.H,, 

Propylene C;Hg. 

Butylene C,H.. 

Those igneous reactions, of which one of the most 
interesting (due to Mr. Sannsure) is the production 
of C,oH«, in the decomposition of the vapor of ether 
or of alcohol by a red heat, reduce themselves to fonr 
principal combinations. 

1st. Condensation polymerique. 

2nd. Combination of carburets between themselves 
and with hydrogen. 

3rd. Inverse decomposition. 

4th. Reciprocal decomposition. 

By polymorique condensation we find that acety- 
lene can produce benzine or styrolene. 


3C;H., — C.He 
Acetylene Benzine 

4C0:.H, = O,H.e 
Acetylene. Styrolene. 


The benzine thus produced heated with the acety- 

lene will give by direct combination styrolene 
CoH. + (C,H, = C.H, 
Benzine. Acetylene. Styrolene. 

By decomposition of the hydrocarbons into hydro- 
carbons with small proportions of hydrogen and into 
hydrogen, or by inverse combination 

Ethylene gives hydrogen and acetylene 
C,H, = H, + C,H, 

Lastly, by reciprocal displacement of the hydro- 
carbon groupes we reproduce benzine and styrolene. 
Ci2Hi 32+ O:2He = CsHze + COoHe 
Diphenyle Ethylene Styrolene 

Thus with ethylene, olefiant gas we produce ace- 
tylene, with acetylene we produce benzine and styro- 
lene, which gives us all the elements for producisg 
naphthalene. In fact, 
lst. Styrolene and Acetylene give Naphthaline. 


Benzine 


C.H.¢ + C,H, = CioHs a H, 
2nd. Styrolene and Ethylene give Naphthaline. 
C,H, + C,H, aoe C,.Hsz + 2H, 


The two reactions serve to explain the formation of 
naphthaline during distillation at high temperatures. 


. - | 
gas during an entire day. I was unable to produce 


by either of these two means a single atom of naph- 
thalene. The question remained just as it was, viz., 
Does naphthaline pre-exist or not with gas? From 
new observations and new experiments necessitated 
by aconsiderable production of C,,H. in the works 
which I manage, I have been led I think, if not toa 
categorival answer to this question, at least to the 
discovery of another cause of the production of naph- 
thaline, and consequently to a means of preventing 
this production. 

But what these observations and experiments do 
enable me to say is this, that if C,.H. pre-exists in 
the gas after the apparatus for condensation and pu- 
rification (which I do not believe), its deposit is due 
to a physical phenomenon. While if it does not pre- 
exist after the purification of the gas, its deposit is 
due toa chemical phenomenon. Now, these obser- 
vations and experiments bear upon a single point, 
that is, that naphthaline is produced always when 
there is a condensation of the aqueous vapor con- 
tained in the gas—that this deposit is preceded by 
the phenomenon of the condensation of the water, 
and that gas, absolutely dry, deprived of its aqueous 
vapor as much as is possible, for the absolute dessica- 
tion of the gas is very difficult to accomplish; that 
gas, I say, absolutely deprived of the vapor of water, 
does not deposit naphthaline in the ordinary condi- 
tions of temperature and pressure. 

If then naphthaline does pre-exist in the gas after 
its purification ; if its crystaline deposit is due toa 
physical phenomenon, if the crystalization is prece- 
ded by the condensation of the vapor of water con- 
tained in the gas, it obeys a law which I might for- 
mulate thus : 

‘* In a mixture of several vapors, when one of the 
vapors attains its point of condensation, it displaces 
the point of condensation of the vapors with which it 
is mingled.” 

This law has as yet been neither established nor 
verified. I have submitted it to the consideration of 
experienced physicists and I may say that it is now 
the subject of study by a learned professor of Phy- 
sics, a friend of mine, whom I cannot otherwise des 
ignate than to say he is the director of the laboratory 





More of them may be found in the memoir of Mr. 
Berthelot, published in the Bulletin of the Chemical 
Society, but they are more complex, and their study | 
would exceed the limits of our paper. Here then you | 
have the two causes of the production of C,.Hs by 
the distillation of coal at ‘high temperatures, First | 
more or less, perfect distillation of the tars, and 

2nd, Igneous reactions. We shall see further on 
that a third cause for it exists. 

As to the remedies proposed against the nuisance | 
of C,oH;, they are all based upon its solubility in tar, 
such as the prolongation of the contact of the gas 
with the tar (worm ?), or upon its solubility in the | 


|of Physics of the High Studies of the College of 


France. 

I abandon this hypothesis and return to that of the 
non pre-existence of naphthaline in the gas, which is 
the one that I maintain. 

Nephthaline does not pre-exist in the gas, for in all 
the apparatus which the gas traverses, it is submitted 
to a temperature much lower than the condensing 
point of C,,H., which falls to 79° Cent. (176 Fahr.) 
and boils about 216°—220° Cent. (419—428 Fahr. ) 
under a pressure of naphthaline (especially that which 
the gas could hold in solution up to its point of satu- 
ration) would then be deposited at a definite point, 








allowed to condense, or that due as we know to this 
same reaction) to condense either in whole or in part. 
Then the pipe to the station meter is less and less 
obstructed, the gas abandoning also less and less of 
its aqueous vapor. At the station meter the gas is 
saturated anew with aqueous vapor, and while the in- 
let has its section almost free, its outlet is closed cr 
comes to haveasection much more restricted by the 
naphbthaline that collects there, the necessary condi- 
tions being fulfilled for the condensation of aqueous 
vapor. The same thing happens at the inlet and out- 
let cf the holders and the outlet governors, but to an 
extent less perceptible, inasmuch as the entire mass 
of the gas does not come in immediate contact with 
the water. These observations are the result of notes 
made ix the works which I direct when, as I have said, 
thé production of naphthaline is considerable ; this is 
due perhaps to a cause which I have not made known 
here, although it may be a strong argument in favor 
of the theory which I sustain. 

I will cite one case. On the Ist of December a new 
station meter with new outlet and inlet pipes was 
placed in service. Although this meter measured 
each day a volume of gas considerabiy above that for 
which it was built, still it absorbed only fifteen milli- 
meters of pressure. On the Ist of January following, 
one month after, it absorbed 170 millimeters of pres- 
sure. Its outlet pipe was lined all around (bushed 
literally) with C,.H., its inlet though spangled with 
naphthaline was relatively free from it. It is useless 
to say that the meter was filled with pure water, 
Why are the covers of the two purifiers spangled with 
sublimed naphthaline on the inside? Why is the 
surface of the material in the boxes covered with 
naphthaline? It is because the gas on leaving the 
boxes, saturated with aqueous vapor change of velo-- 
city finds a condenser with a large surface abandons 
a part of its aqueous vapor, and the proof that it 
abandons a part of this vapor is, that if the gas enters 
from above the surface of the materia! is damp, wet, 
and that in descending through the interstices, the 
dampness diminishes, disappears towards the middle 
and reappears again below near the bottom, which is 
a new condenser cooled by the soil, or the current of 
air in the cellar under the purifiers. Leaving these 
naphthaline reappears, obstructs the ontlets of the 
box9s, and its deposit, as I have said, goes on dimin- 
ishing to the apparatus, which follows where the gas 
reabsorbs all the quantity of water which it has given 
up en route, gives it up again by condensation, and 
will deposit anew more naphthaline in some condi- 
tions, such that the first deposits of it which have 


taken place would not permit us to suppose that it 
existed still. The analysis of illuminating gas does 
not show the presence of naphthaline. I speak only 
of such analyses as have been made up to the present 
time, and do not refer to the new communications 
made by Mr. Berthelot to the Academy of Sciences, 
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which permit us to believe that illuminating gas is 
only composed of vapors. The experiments of 
Pitschke, cited in Schilling, are the only ones which 


I shall 
discuss these experiments further on. It is easy to 
}, .H Pitschke has found, did 


not pre-exist, and that the nature of the conditions 


establish the existence of naphbthaline in gas. 
prove that the ¢ which 


submitted the ¢ 


to which he is had given birth to it 


for him. Analysis of gas shows the presence of ethy- 
lene, of butylene, of acetylene, of marsh gay, of the 


oxide of carbon, of carbonic acid, of hydrogen, of 


Naphthaline does 


[It forms itself there and 


nitrogen, but not of naphthaline. 
not pre-exist then in gas. 
under certain influences. No more does benzine pre- 
exist in gas for it would 
hich the 


in the pipes ; 


dissolve the naphthaline in 
it, either that w 
ited 


its existence 


gas contained or that depos- 
analysis moreover does not show 
init. However, in the street mains we 
find naphthaline in dangerous proportions, and in the 
drips we detect the presence of benzine. Both are 


produced under the same circumstances and under 
the same influences, but with this difference always, 
that naphtbaline can be produced from benzine, and 
that benzine cannot be produced from naphthaline. 
If I establish this parallelism between the two bo- 
is that the igneous reactions of which I 
the 


tions existing between them, and that it is thus that 


dies, tha 


t 
have spoken above, make known relative rela- 


I happen to establish the production of naphthaline 
in the gas, and consequently that it did not pre-exist 


there. I will describe an interesting fact that I have 
observed, and that I think it necessary to make 


known 

Upon one of the main outlet pipes of my works, 
whose diameter is 350 millimeters (14 inches) I have 
of 


point of departure, a new condict of 300 millimeters 


had a branch at a distance 1200 meters from the 
in diameter, which is supplied only from a single 
point and at intermittent periods. In one place this 
pipe which was only .80 C0. below the surface, de- 
scended, by necessity to a depth of four meters (five 
feet) and this for 700 meters nearly to its junction. 
The syphon that this difference of level necessitated 
was always filled with a blackish liquid, very rich in 


a very low one, and changing velocity in consequence 
of the change in section of the pipe. It is useless to 
say that I operated upon gas perfectly purified, and 
that the quantities of gas with which I experimented 
were equal. 

This experiment lasted for a month, and that to in 
the same month of December that the same gas pro- 
duced an engorgement from naphthaline, in the out- 
let of the station meter of which I have spoken. That 
upon which I experimented was taken off before it 
arrived at this apparatus. Let us look at the results. 
I never obtained a trace of condensation or a trace of 
naphthaline in the tubes through which the dried gas 
passed, I did obtain condensetion, and always napb- 
thaline, not only in the tubes where the gas was not | 
dried, but also in those tubes where the gas dried at | 
first had given none, but had retaken moisture from | 
the last flask. 

I think this first experiment conclusive, and I add 
that the dried gas had gained ix illuminating power, | 
as was easy to forsee. 


Second Experiment.—As I said before, naphthaline 


made its first appearance in my works, in a consider- | 
able quantity, upon the surface of the purifying ma- 


teria} in the boxes, and upon the interior of the cov- 
ers. One of these, in” particular, permits the crystal- 
lization of naphthaline to take place in proportions | 
such that we cannot think the naphthaline was pro- | 
duced far away, for it would ail have been stopped 
there if this naphthaline had pre-existed in the gas. | 
I divided this box intwo parts. In one of these parts 
the oxide of iron was left as usual, in the other part I 


| put a layer ot oxide of iron 20 centimeters thick, and 


benzine, while the syphons at the outlet of the works, | 


and of the main pipe which supplied this branch, 
This 
tends to prove thatthe gas that sleeps, so to speak, 


gave only water with some traces of light oil. 


in this pipe ot 300 millimeters, unused at certain 
iimes and sometimes for long periods, undergoes cer- 
tain influences in which time also acts, gives birth to 
benzine, and that it did not pre-exist, sinee through 
all the course of the gas before the point, that is to 
say foralength of nearly two kilometers (5 miles), 
we find in the liquids of condensation only mere tra- 
ces of benzine (CoH, I have said that the experi- 
ments that I made established the fact that 
tirely dried, entirely deprived of aqueous vapor, could 
The following are the ex” 


gas en- 


not deposit naphthalne. 
periments : 

ist. I took upon the same courant of gas two brancb- 
es, one which conducted the gas in itu ordinary state, 
in the other it passed successively through three 
kilogram of chloride of 
calcium in such a way that the gas was entirely dried. 


flasks containing each one 


When the first flask became wet I renewed the chlo- 

The gas from each 
the 
glass tubes, kept parallel, which were joined to a se- 


ride of calcium that it contained. 
of these two branches followed same course in 
ries of Liebig tubes, which were plunged into the 
same salt bath, kept constantly at a temperature of 
70° Cent. Upon leaving the bath the gas circulated 
in parallel tubes and entered a new series of Liebig 
tubes, plunged in the same receiver filled with ice, 
and sometimes with a refrigerating mixture, at the 
outlet of which, after passing over an identical course 
I caused the dry gas to absorb water by simply flow- 
ing through it. The gas thus restored to state of or- 
dinary moisture returned by similar tubes to the first, 
into the same salt bath which it passed through in 
like Liebig tubes. I reproduced in this way in an 
exaggerated form, what actually occurs in practice, 
the gas passing suddenly from a high temperature to 


| aqueous vapor contained in the gas upon the produc 
| tion of naphthaline is, then, evident and demonstrat- 
‘ 





then placed quicklime upon this for a heighth of 20 | 
centimeters. At the end of several days I raised the | 
cover of the box. The surface of the half that I had | 
left in the ordinary condition (the oxide of iron part 
was literally covered with naphthaline, and the cor- | 
responding part of the cover was spangled with it. 
The part where I had placed tke quicklime had not 
a trace of naphthaline, and the half of the cover over 
the quicklime had not a trace of it. The box was 
worked equally in other respects, that is to say, that 
below the 20 centimeters of lime, upon leaving the 
point where the whole box was filled with oxide of 
iron in the ordirary state, the material was blackened 
equally over the whole surface of the box, and at the 
same height. The lime was partially siacked by the 
water of the gas which it had absorbed. Thus, the 
surface of the material, and the cover of the box, 
showed the contrast of being upon one part entirely 
dry and free from naphthaline, while upon the other 
part naphthaline was perfectly sublimed in brilliant | 


and moist particles. 

A third experiment, which is a reproduction, upon 
a large scale of the first,is now in progress, but I 
cannot now known the results, as I intend | 
to make it last for several months. 

I feel authorized to quote from a letter that I have 
received from one of my colleagues, the manager of a 
large works, in which the purification is by lime ex- 
clusively, not quicklime, but lime slaked in powder, 
and susceptible still of absorbing a considerable «juan- 
tity of aqueous vapor. I quote literally from this let- | 
ter, which was not written by request, the author be- 
ing ignorant of my experiments, and the theory which | 
flows from them. ‘‘ I must tell you, first of all, that 
my condensing apparatus is sufficiently powerful, 
and that, consequently, deposits of naphthaline suff- | 
cient to produce an obstruction in the ordinary work- 
ing are very rare. My purification is still entirely by 
lime. I have little or no naphthaline at the inlet or 
outlet of my purifiers, and it is only from sense of 
duty that I overhaul this part of my pipes once a year. 

I have more of a deposit at the inlet of the station | 


make 


meter, and adove all at the outiet.” 

I underline these last words, which confirm my 
statement, that naphthaline is produced at the outlet 
of an apparatus in which the gas is saturated with the 
vapor of water, and when it gives up this vapor by 
condensation. The influence of condensation of 


| 
i 


| naphthaline which was deposited. 


ed by these experiments. This is the third cause, of 
which I spoke at the commencement o! this memoir. 
It is only explained by the reproduction in the mass 
of the gas of reactions, analogous to the igneous re- 
actions which I have described above briefly. 

The gases of which illuminating gas is composed, 
under certain influences, notably those of heat, as 
found by M. Berthelot, are changed into other bodies, 
and hy a series of inverse decompositions and recip- 
rocal displacements, produce benzine, and from that 
naphthaline. If chemists can by the aid of apprecia- 
ble forces, cause bodies to react upon each other, de- 
compose them and form them again, these bodies, 
placed in favorable conditions, with smaller forces, 
can naturally, so to speak, cause the same reactions 
and produce the same new bodies that Science has 
created with means less powerful. Is not, moreover, 
the condensation of aqueous vapor a source of heat? 
Does not the vapor of water in condensing abandon 
all the heat that has been absorbed by the change of 
state from water into vapor, otherwise called the la- 
test heat of vaporization? And cannot these quan- 
tities of heat thus restored, in the mass of gas, play 
the same role as the heat with which ‘igneous reac- 
tions are produced? Would not the reactions which 
change marsh gas into ethylene, ethylene into acety- 
lene, acetylene into benzine and styrolene, styrolene 
and acetylene into naphthaline, benzine and ethylene 
into anthracene and hydrogen, anthracene and ethy- 
lene into naphihaline and benzine, etc., etc., cause a 
disengagement of heat if they were produced; and 
the condensa ion either of benzine or naphthaline, 
would it not cause the giving up to them also the la- 
tent heat of vaporization of these two bodies? Is not 
the impact of the gas in the pipes also a source of 
heat, which, although inappreciable to us, could favor 
the reactions of which I speak. 

I spoke of the experiment of Pitschke who found 
that ‘‘in causing gas to pass through a serpentine 
glass tube, about 9 metres long, filled with chloride 
of calcium, and ccoled to 18°C., benzine and naph- 
thaline were separated, the first especially in a qaan- 
tity very appreciable,’ (the second C,,H, was not, it 
appears, in a very appreciable quantity) ‘‘then that 
in passing ether through the gas, and evaporating, he 
obtained benzine and naphthaline.”’ 

I am not surprised at this last fact, for ether dis- 
solves the hydrocarbons, notably, ethylene ; the ben- 
zine and naphthaline could thus have been produced 


| either during the act of the dissolution of the hydro- 


carbons in the ether or during its vaporisation. The 
experiment could only be conclusive upon the condi- 
tion that benzine and naphthaline were exclusively 
the only hydrocarbons which, existing in the gas, 
As to the first experiment, it 
In order to produte 
benzine and naphthaline ‘“‘ first, especially in quanti- 


were soluble in ether. 
would not be conclusive to me. 


| ty, very appreciable,” it is necessary to pass a certain 


quantity of gas, and one can easily describe the diffi- 
culty of filling a serpentine glass tube, of which the 
diameters are generally very small, with the chloride 
of calcium. This would lead us to think that the gas 
which Pitschke exemined had not been always thor- 
oughly dried—the drying of the gas being a very deli- 
If it had not been thoroughly dried, 
the condensation of aqueous vapor by the refrigerat- 


cate operation, 


jing to 18° has produced, as I have indicated, the 


The same chemist 
produced nitro-benzine, by passing gas through fum- 
ing nitric acid. He does not say that he produced 
nitro-naphthaline, which he would easily have distin- 
guished from the first by their different properties, 
The nitro-benzine solidifies at 3°, and nitro-naphtha- 
line only at 43°. - 

Refrigeration alone does not cause deposits of nap- 
thaline, and it is an error to think that the personal 
experience, which I have cited above, proves that 
cold produced naphthaline. It was only produced 


because the condensation of aqueous vapor is mora 
abundant in winter than in summer; but ag the gas 


is by the cold more easily deprived of its aqueous va- 
por after the condensation of it does not produce it- 
I readin in Knapp’s Chemical Technology : 


self. 
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‘* At all tinies we find cases where, in spite of refrig- 
eration carried to —20°C, we cannot obtain any 
naphthaline, ” : 

Before closing, although the considerations which 
follow do not relate directly to the theory which I 
maintain, I tbink it is well to explain why the deposit 
of naphthaline is not always found at the point where 
the condensation of aqueous vapor takes place. The 
naphthaline is produced in this place, but it is not 
deposited there always, because, as the flakes are 
very light, and drawn along by the current of the gas, 
they are deposited where, by a change of velocity, an 
obstruction, a bend, the gas finds an eddy, or, so to 
speak, a time of arrest: or, where it meets a material 
obstacle, the rough sidesof the pipe for example, then 
wherever it has been deposited by any one of these 
causes whatever, it forms an obstacle of itself to the 
naphthaline which the gas carries along, and holds in 
suspension, and little by little the deposit augments 
at this point, its flakes accumulate, one upon the 
other, upon the whole periphery of the pipe. Often, 
in house services and street lanterns, during severe 
winters, the water of condensation freezes, and the 
crystals thus ,ormed constitute the material obstacles 
which stop the flakes of naphthaline which otherwise 
would be carried to the burners. To sumup. The 
production of C,,H, is due to the distillation of coal 
at high temperatures, but this is entirely dissolved 
by the contact of the gas with the tar and light oils 
which contain it. The production of naphthaline 
varies with different coals, and the constituent ele- 
ments of the gas made differ with the coals also. 

The more that a kind of coal contains, ¢s elements 
constituting illuminating gas, of marsh gas, ethylene, 
acetylene, styro'ene, and anthracene, the greater will 
be the proportion of naphthaline that this kind of 
coal will produce. The production of naphthaline, 
after leaving the purifiers, is due to reactions which I 
shall call intimate, which take place (produce them- 
selves) in the different elements that constitute the 
gas; the condensxtion cf aqueous vapor causing 
these reactions—or, at least, these reactions do not 
take place, or, rather, naphthaline is not deposited 
when the gas is entirely deprived of aqueous vapor. 
This being admitted I have only to describe the 
means that I have employed to accomplish the desic- 
cation of the gas, which is too simple to require a 
long description. This process, the application of the 
above theory, I have patented. 

At the outlet of the purifiers, as they are already 


water, quicklime, potash, soda, baryta, etc., etc: the 
hydraulic joint, if the seal is thus mode, is produced 


by means of any non-essential oil. The syphons are 


filled with oil; the station meter is filled with oil; in 
fine, upon the water of the gasometers is a bed of oil 
some centimeters in thickness. After passing the out- 
let governor, for more safety, the gas passes through 
some columns or boxes filled with the agent having 
an affinity for water, adopted in the first apparatus. 
The street syphons are filled with oil like those at the 
works. 

A serious objection arises here. The consumers: 
meters would rapidly have the water line lowered by 
the gas which arrived dry, and, consequently, with 
great affinity (avide) for water. 

It will be necessary to use others, or to adjust their 
level oftener. This, at any rate, would b3 an incon- 
venience very trifling) compared with those resulting 
from the deposit of naphthaline, which, at certain 
times, either about the works or in the canalization 
of the city, are of so grave a nature that they might 


compromise the services of manufacture and of the | 


public lighting, and also cost the gas companies con- 


siderable snms—sometimer eutirely a pure loss, I| 


shall be happy to have found, if not the first cause of 
this evil and the remedy for preventing it, at leas: 
one of the causes, and to have demonstrated and in- 


dicated a simple proceeding which allows to remain in 
the gas the elements which, at a given moment, pro- 
duce naphthaline ; but which (not producing it) con- 


| tribute to the illuminating power of the gas, and are 

sold, in place of being a nuisance and a loss. This 
evil is thus changed into a triple source of benefit ; 
the expenses caused by searching fur and the labor 
for combatting the obstructions become useless; gain 
in illuminatirg power; increase in the sale of gas by 
a volume corresponding to the quantity of naphtha- 
line crystallized and lost, 

Thirdly. The results obtained, and the means used 
for the prevention of the deposit of C,,H., are as va- 
rious as the localities where it occurs. They are all 
based upon the solubility of C,,H. in tar, or in the 
application of some of the tar products which are sol 


vents for it, to those parts of the works where it is 


supposed to orm. By prolonged contact with tar, as 
by the friction, scrubbers, etc., good results have 
been obtained, though these even cannot overcome 
more than a certain amount, as there is a limit to the 
absorbing power of the tar. 

In some works an immediate use of large quantities 
of enricher is resorted to as a cure, and, generally, 
with suczess for the time being. Sometimes this en- 
richer is in the form of cannel ; sometimes some form 
of petroleum put into the retorts, with the caking 
coal, removes the trouble, and then, again, these are 
tried and fail. I have been told that, in the manufac- 
ture of gas by the Tessie du Motay process, where 
from five to six gallons of naphtha used per 1000 feet 
of gas produced, instances have occurred where naph- 
thaline had formed and completely choked a six or 
eight inch pipe in the works itself; and, from the re- 
actions spoken of by M. Bremond, may be found an 
explanation of it. 

Another method for preventing it is sprinkling ben- 
zine upon the purifying material after the boxes are 
filled. This, it is claimed, is efficient; bunt I have 
known of instances where it did no good You have 
all heard the paper, by our friend, Mr. Curley, of 
Wilmington, Del., which gives you the facts in his 
case, and his system would seem to commend itself to 
your most favorable consideration ; but if the naph- 
thaline forms itself spontaneously at any point of the 
manufacture after the scrubber, and also in the dis 
tribution when the proper conditions therefor are 
presented, we shall still have tronble. If M. Bremond 
is right and his experiments, which I have read, ar 
vouched for by well-known and reliable witnesses, it 





aid in freeing you all from this troublesome C, Ha, 


viz.: To deprive your gas of the watery vapor which 


vapor was by using oil, in his purifying seals, his 


station meters, his syphons, and on the surface of 


water in the holder-tanks. 

A more simple method might be to have a box of 
quicklime for the gas to pass through, after leaving 
| the valve-house, just as it enters the mains for distri- 
bution. 

With the means in use for freeing lamps from wood 
alcohol, naphtha, etc., you are all familiar. 


accorded to this already too long paper, I close with 
the hope that it may the humble means of directing 
your minds into channels of investigation that shall 





prove of permanent value to the profession which you 


represent. 


When Capt. Dresser concluded he said: I wish to 
Bacom to you, gentlemen, for keeping you so long. 


I tried to cut this down. but the more I tried the less 
able I was to do it, and I finally thought it would be 
better for you to have it just as it was. 

Mr. ForstaJI—I don’t think Capt, Dresser need 
apologize at all, for I am sure we have all been very 
much entertained. 

The President stated that Mr. Goodwin had an ap- 


paratus for testing gas, which he would be glad to ex- 
plain to the Association; and upon motion it was 
| decided to request Mr. Goodwin to make an analysis 


| of gas with his apparatus during the evening session‘ | 


| provided there was sufficient time left after the dis- 
| cussion on the various papers yet to be read. 
| The Convention then adjourned until 7 o'clock, v.22. 


: : ae 
would seem that in his method was to be found great 


established, the gas passes through one one or more | it contains end Eeep itso till it reaches the burner. | 


boxes filled with an agent that has a great affinity for | The means he used to prevent the retaking of aqueous | 


Thanking you all for the careful attention you have | 


EVENING SESSION. 

The members of the Association convened at 7.30 
P. M., and were called to order by the President, who 
said : Gentlemen—When we took onr recess we were 
on the subject of naphthaline, and the meeting is now 
open for discussion, remarks, and questions. I am 
very glad the subject has been presented to us, and 
very glad we have had two or three papers read. 
Naphthaline is a great nuisance, and is getting to be 
more and more so. It makes considerable expense to 
the company by requiring a large force, who have to 
be paid for their work: but that isa matter of no 
great consequence—but when it annoys our consum- 
ers to the extent that it has done, putting out lights, 
in a store or church, for instance; or, when a person 
tries to light the gas in his house and finds no gas, 
and he may be a long distance from the office, and it 
may be very difficult for him to find any one—there- 
fore, I say, I feel the annoyance resulting from naph- 
thaline to our consumers more than to ourselves ; and 
if we can find any radical enre for this naphthaline, 
then all the expense and trouble we have incurred by 
coming here will be pai@ back ten fold. 

Mr. Wood (of Syrazuse)—I would like to know 
how general this complaint is? Over the central part 
of the State of New York, from the Hudson River to 
Buffalo, we hardly know what it iv. We occasionally 
have a little in the service pipes, but very little; and 
Iam informed that it issoin Albany. We use the 
best of coal, and we are not troubled, to any extent, 
with it. I know there is a good deal of time spent at 
every meeting on this question of naphthaline, but to 
me it seems a waste of time. 

The President—I have met gentlemen, and, in 
speaking to them on the subject, they have said 
‘“Why, [ don’t know what naphthaline is.” Six 
months afterward I have met them again and asked 
them if they knew anything about it, and they have 
said—‘*Oh! Don’t mention it ; we know well enough 
now what it is.” So, Mr. Wood, you are liable to be 
attacked at any time. 

Mr. Mclihenny—I don’t know that I can throw one 
ray of light on this mysterious subject; but I would 
like to dispel what little mystery there is between the 


| papers w hich have been read. Mr. Curley proposes 


to vaporize the naphthaline in the retorts and carry 
it along so that it willnot be deposited. In the paper 
read by Captain Dresser it was proposed to remove 
the aqueous vapors by dry lime used on the purifi- 
ers. 

Captain Dresser—Not lime, but chloride of calci- 
um, or something of that kind, on the purifier and 
subsequent box. 

Mr. Mcllhenny—TI didn't try this experiment ; but 
[ want some simple, practical way, and I think it 
could be used on one, two, or three trays of the puri- 
fier. That is one method of preventing it, and the 
other is to fill the meter with benzine. 

Captain Dresser—Any non-essential oil. The ob- 
ject is to prevent the contact of the gas with the water 
after it has been dried. 

Mr. Mclihenny—My object 1s to put it, so that it 
can be distinctly understood, how to do it. There 
are, then, two ways—one the use of quicklime in the 
purifier, and the other, and most convenient and 
simple, is to use any light oils to flow on the top of 
the water and prevent the gas from absorbing moist- 
ure. 

Captain Dresser—it is not two methods—they are 
used together. The object of the first is to dry your 
gas, and the object of the second to keep it dry. It is 
all one process. 

Mr Mcllhenny—Well, I simply wanted to reduce 
it so that any one here could try it, if necessary. All 
you have to do is to use the lime on a part or the 
whole of your purifier, and then use the oil in the 
manner I have stated. 

The President—Suppose you use the lime on every 
What is the result ? 


Mr. Mellhenny—j don’t know; 1 never tried it. 


tray of your purifier 


Well, you use lime ,nst sne same, but it is a different 


lime. 
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Mr. McElroy—On seeing this process explained in 
the Gas-Licut Journat, I determined to give it a 
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trial, and the only way I had to do it was to fill one | 


tray with quicklime. I thought I would have an op- 
portunity to experiment before coming to the meet- 
ing, but, unfortunately, the box held out longer than I 
expected, and I had no chance to see the effect, con- 


| pearance. 
| feet of 17 candle gae. 


Mr. McElroy—Water of distillation is certainly 
present as it comes from the retort house. 

Mr. Curley—I can easily understand why that is 
If I 
could run off 5 feet naphthaline would make its ap- 
My production, per ton of coal, is 10,800 
If I run up to a larger quanti- 


from the fact that he gets such a large yield. 


sequently, I cannot give itto you. Naphthaline has | ty of gas I deprive it of all light vapors. When they 
been a great annoyance to me, and one of the worst | arg decomposed they add very little illuminating 


things about is that you don’t know where or when it | 
is going tostrike you. It is like the measles—you | 
all have to have it sometime. Why, at one time, I | 
had 270 complaints out of 5,500 consumers, and I | 


power to the gas; they increase th» volume some- 


| what, but very little; but I find that a small quantity 


of vapor mixed with the gas make it six or ten times 


| more valuable, as illuminators, than the same vepor 


certainly think that anything that can be projected | decomposed in the form of gas. 


here to cure this annoyance will amply repay us for | 
coming here. I have tried everything. I have cov- 
ered my purifiers with lime, and sometimes I would 

succeed, and at; other times it wasn’t worth shucks. | 
[Laughter]. I got up an instrument for vaporizing 
benzine, without bringing it into contact with steam, ! 
and, during the greatest consumption im the evering, 
I would pass that rightinto the main with the gas, 
and that, heretofore, until this year, had the desired ef- 
fect. I could always pill the monster in two nights, 
but this year it got me down, and gut stronger every 
night. [Laughter]. But the morning I left home to 
come here I only had eighty calls, so it is getting bet- 
ter. Iwas in hope I could try this desiccation pro 

cess. I have a tar pipe in which all the tar and drip 
from the retorts pass. This isan inch pipe. 1 have 
a three-quarter gas pipe, with steam at about 80 or 
90 pounds pressure, and you can’t hold your hand on 
that pipe, so that, if there was anything in that, I 
think I could drive it off. It has been in operation 
for six months every day and night, and it don’t reach 
the trouble, so I don’t give much for that. [Laugh- 
ter. } 

Mr. Lindsley—I feel a good deal interested in this 
subject. For three years I was ignorant of naphtha- 
line, but learned to my sorrow afterwards what it was 
to the extent of having from four to six inch pipes 
stopped up with it at various times. For the latter 
part of that time I would use the test gauge to dis- 
cover it, get behind it, apply fire so the heat would 
go forward in the direction of the gas, and, in that 
way, I have thawed it out; but Mr. McElroy has oc- 
casioned me a momentary pang. [Laughter]. I have 
labored for some little time under the delusion that I 
bad a good thing, and I thought I would communicate 
it. I will not give any scientific plan but relate my 
experience. I have sprinkled my purifiers with ben- 
vine for two years, and had asteamed gas main; and, 
in addition to that, I have had a pan, nix feet long 
and three feet across, near the inlet, and for the last 
two years I have had but very little trouble, so that J 
did think naphtnaline didn’t amount to anything after 
all. Once in a while it indicated its presence, but I 
would send the boys around and dispel it, so that, for 
two years, I have had a good time; but Mr. McElroy 
has frightened me considerably. [Langhter. ] 

Mr. McElroy—I didn’t include light tars in my 
heater, so there is some chance for that yet. I have 
dissolved naphthaline with steam, and, at first, I 
thought it was a bully thing [laughter]; but after- 
wards I found I could not get anything to wash it 
out. Put benzine in, and boiled it; the result was I 
had afterwards to pump out the boiled benzine. In 
short, I find when I keep my yield up to five, or 5°20, 
leant cure it, unless this desiccation process will 
cure it; but if I reduce it down to 4.95 then I can 
handle it with benzine. Above that—I can’t control 
it. 

Mr. Coggshall 
Wood ? 

Mr. Wood—Onur average yield for 12 months is five 
feet to the pound. 

The President—I have used cannel coal and had 
napbthaline ; oil—naphthaline ; Penn coal—naphtha- 
line ; and several years ago I was making gas with 





What was your production, Mr. 


iron retorts, less than three feet to the pound, and 
had naphthaline. 
Mr. Rankin—-I would ask Mr. McElroy if any va- 


| tions, of which he speaks separately. 





pors are engendered at the same time with the gas? 


Captain White—I will supplement Mr. Curley’s 
remarks with a little of my experience, which I will 
leave as a legacy to the Association. My gas averaged 


| nearly seventeen candles for two years, with a yield 


of 11,000 feet to the ton of coal, and I used nothing 
but West Virginia coal—no enriclLing material. The 
method used was something similar to Mr. Cnrley’s 
method. The process was simply to first use a fric- 
tion scrubber—a very simple affair, consisting of a 
series of boxes with perforated screens—a series of | 
screens. I carried all the regular products from the | 
hydraulic main into these boxes. The gas left the | 
retorts under the action of the exhauster, and passed 
through these boxes, passing through the screens‘ | 
and so breaking up the molecules, and the vapors | 
were received by the gas and mingled with it as it | 
went along. The process was simply that and no- | 
thing more. It went on through the ordinary pro- | 
cess, the purifier, etc., and we never knew what | 
naphthaline was, and aever had any trouble about the | 
illuminating power. The gas was always over 16 | 
candles. Another gentleman, who had no interest | 
whatever in the process, tried it with the same re- | 
sults that I obtained. I concluded when I was going | 
to leave the company, for certain reasons, to take | 
that thing out. I did so, supposing my successor | 
would take charge of the works this month ; but he | 
did not come, and—note the result. In two nights 
@Her I had taken out that scrubber, I had 190 people 
in the office calling for gas. They had no light. A 
few days agoI got mad; went out and purchased | 
some coal oil, mixed it with sawdust, and stopped it 
up, and as long as I kept my production at five feet, | 
or a little less, I had no trouble whatever. 


| 


It is all very well to pass it through dry lime, and | 
grease your mains, and all that kind of thing; but if| 
you go to work and put that scrubber in your works 
(and it won’t cost you more than $100) you have a 
solution of the whole thing. And it is a gain to your 
companies too. We have not had to purchase any 
high-priced coals, and have saved all the labor of go- 
ing around and cleaning out theservice pipes. A few 
thousand dollars look better on the dividend account | 
than on the expense account, and there is where I 
managed to keep it while I had that scrubber. 

[To be continued.) 





Projected Railroads in Japan. 
— oa 


Nov. 16, 1877. 


a tunnel about a mile and a half long at the head of the 
Shiroya Valley. There is much broken and mountain- 
ous country along the line, requiring the heaviest 
grades and sharpest curves the rood, besides, for most 
expensive work. But little local treffic can be looked 
for, but this section wonld be of value as a part of 
the through line and as connecting populous provinces 
now separated by a mountainous district crossed by 
few roads, and those very poor. 

At Matsumoto the line turns sharply to the south- 
ward and runs in that direction 70 miles to Nakatsug- 
awa-Yeki. The work on this section will be lighter 
than on the previous one, though some heavy grading 
will be needed on the divide between tha Sai-Kawa 
and Kiso-Kawa valleys. For the most part, however, 
the line follows a natural and comparatively easy route 
through the river valley, needing some bridging, but 
Much local traffic would 
come to the line, besides a considerable busines in 
lumber, which is floated down the mountain stream 

From Nakatsugawa the road will turn westward, ana 
run in that direction fifty-five miles to Kano and Gifu, 
following the valleys of the Toki-gawa and Nemoto- 
gawa, and then crossing a low range of hills, down 
the Oahri-gawa and Kiso-gawa to Gifu. The grades 
on this division will be light, and the only expensive 
bridge needed will be that over the Kisogawa, near 
Doda. 

These four sections complete a main line of 271 
miles from Tokio to Gifu, and from the latter place a 
line already surveyed runs south-west seventy-fonT 
miles to Kioto, making a total distance of 345 miles 
from Tokio to Kioto. At the western end the line 
would connect with the 49 miles of road now in oper- 
ation from Kioto to Kobe, and at the eastern with the 
18 miles from Tokio to Yokohama. The line marked 
out connects two principal cities, and follows an 
already established route of travel and trade, which is 
believed to be capable of great develogment. 

The last section surveyed forms a branch of this 
main line from Uyeda and Tanaki north by east to 
the important sea port of Niigata. This branch will 
require only s. moderate amount of heavy work, 
though muuch of it is through a broken and hilly re- 
gion, and a good many bridges will be needed. There 
will be little rock work, and most of that is through a 
light and easily-worked rock. For much of the dis- 
tance the road follows the Chikuma-gawa, and it will 
have to meet the competition of boat navigation on 
that river for nearly 75 miles. Much of the line, 
however, is through a very rich rice country, from 
which a large traffic can be carried on to the main 
line.—ZJron. 


none of very large size. 








Prices of Gas Coal. 





The market presents no new feature. Prices of the 
domestic coal remain without change, except so far as 
New England deliveries are affected by the enhanced 
water freight from Baltimore. These latter now range 
from $1.75 @ $2 for ports east of the Cape—mak- 
ing the Penn and Westmoreland coal cost from $6.25 
@ $6.50, according to the port of delivery. When 
Provincial and English coal, of approved quality, can 





Mr. R. V. Boyle, Engineer-in-chief of the Japanese 
Government Railways, has recently made an examina- 
tion of certain lines believed to be most needed, and 
reported thereon, dividing the proposed lines into sec- 


tion is from Tokio on the Gulf of Yedo northwest to 
Takasaki, 66 miles passing through Inatsuki, Omiya, 
Tuyaka and Okabe. Much of the work on this sec. 
tion would be light, through some large river cross: 
ings are needed over Toda-gawa, and protection of the 
road-bed against floods in that river would also be 
necessary. ‘Takasaki is town of much importance, 
with a considerable trade, and there is already much 
traffic along the proposed line, whicn could probably 
be much increase by the railroad. 

The second secticn is from Takasaki nearly due 
west to Matsumotc 3 miles, and this section will re- 
quire some heavy woik in Le hills about Shinani and 





The first sec- | 


be delivered at the same ports at $4.00 @ 4.25, it is 
not surprising that the sales of American coal have 
been materially decreased from any recent previous 
year, and the importation of foreign coal largely in- 
creased. A fair estimate of the annual requirements 
of New England gas companies, east of Connecticut, 
will show not far from 225,000 tons. Over two-thirds 
of this quantity is delivered at points accessible by 
vessels of large size, and, thezefore, opea to foreign 
competition. With a margin of over $2.00 per ton 
in favor of foreign coal, it has not been difficult for 
the Provincial and English shippers to regain a large 
share of the trsde which they formerly enjoyed in 
New England. That they will hold it, while the pre- 
| sent combination between the Pennsylvania Railroad 
| and Baltimore and Ohio Railroad Companies contin- 
| ues, caunot be doubted. Gas companies f3el the ne- 
cessity of economizing as well as other manufacturers , 
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and their pecuniary interest demands the securing of | 
cheap coul—quality being a primary consideration. 
If the cost of our domestic coal is relatively higher 
than that of the imported article, resort will be had to 
the latter to a great extent; and as the item of rail- 
road transportation regulates the cost of the home 
product, the sooner that is adjusted to meet the de- 
mands of the time, the better it will be for the pro- 
ducer, the railroad company, and the consumer. 

Among the importations of the,last fortnight we 
note a cargo of 1200 tons Ince Hall gas cannel, to fill 
an order gsven some little time since ; cost not trans- 
pired, but presumed about $8.75 delivered. 

Nominal quotations of the standard gas coals con- 
tinue, viz.— 


Foe co "a soy a Baltimore. 
SUGNOEIG, vice scescssacnssces 6.35 

DEORE cos censacsssacnsieeds 5.35 

Murphy Run............. 5.35 

Newburgh Orrel......... 5.35 

Ches. and Ohio RR.) 5 40 ($4.10 f. 0. b. at 

Caking Coal....... = ( Richmond. 

Block House Pek beaaetaad 4.50 1.75) eo 
GINOO) DIAG. .cse6ccecsesees 4.25 1.60 > ot Mines 
International............. 4.25 160) = ' 
eee 4.00 

Caunelton Cannel...... 10 00 

OVEOUE asses ceteanesess 10.00 





Gas Stocks. 


Quotations by G. W. Close Jr., with W. B. 


Scott & Co., Broker and Dealer in Gas Stocks. | Rochester. N. ¥ 


24 Pine Street, New York Crry. 


NoveMBER 16, 1877. 
¢@- All communications wiil receive particular attention | 


Was. Uo.'8of NN. 2. City. 
Capital. Par. Bid. Asked. 
Central, Westchester 466,000 50 90 95 
RINE Sas esranxinieses $1,850,000 50 97 100 
Manhattan............. 4,000,000 50 210 = 
Metropolitan....... 2,500,000 100 131 135 
si Scrip... $1,000,000 ... 100 103 
“s Bonds.. 500,000 1000 = 924 95 
DRGGGAL 6c dcssascensssses 5,000,000 100 90 95 
" Bonds, gold. 900,000 1000 105 — 
Mounicipal...........+++. 1,000,000 100 70 80 
Oe eo rere prerere 4,000,000 100 123 126 
Suburban, W'stch’'str 390,000 50 —— 100 
Gas Co.'s of Brooklyn. 
Brooklyn .........++++ - 2,000,000 25 170 175 
CitiZens........ccccccee, 1,200,000 20 70 75 
- BOP i155 sss 320,000 1000 §=95 97% 
Peoples.......... *,000,009 10 — 40 
= Bond: S$ 835,000 .. <«<- 95 
- Scrip ...., 300,000... 75 x0 
Metropolitan........ 1,000,000 199 65 70 
NE i osiscisanesnsssas 1,000,000 25 — 7 
«i i. er 700,000 1000 96 98 
Williamsburgh ....... 1,000,000 50 120 125 
oi Scrip as 200 103 
Union Co. E. N. Y... 2 — 50 


Richmond Co., 8. I. 300,000 ... 80 90 
Out of Town Gas Companies. 


| Woonsocket, R. L.... 





Bath, Maine......... 4 70,000 100 
Buffalo Mutual, N. Y 750,000 100 65 70 
“ Bonds 200,000 1000 §=95 100 
Baltimore, Md........ 2,000,000 100 134 134 
ef Ctfs., gold 1,000,000 106 110 
Bayonne, N. J....... : 100 90 
Brockport, N. Y...... 25,000 100... 80 
Citizens, Newark..... 918,000 50 100 105 
“s ‘© Bds, 124,000 — — -- 
Cincinnati G & OC Co 190 
Derby of Conn....... 160,000 100 60 80 | 
East Boston, Mass.. 25 132 ese = 
Fort Wayne, Ind..... 100 = xs ao | 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn...... 700,000 25 184 186 
Hempstead, L I...... 25,000 100... — 
Jersey City ........ 386,000 20 155 160 


Jamaica, L. I......... 25,000 100... — 





IMPROVED METHOD OF REMOVING 
CARBONACEOUS INCRUSTATIONS 


FROM 


CLAY RETORTS, 


By GEORGE W. EDGE, Enaineer of Jersey Crtry Gas Licut Company 


Having been fully tested by many Gas Companies in the United States and England, this method is 


ubmitted toGas Managers with the fullest confidence that it will accomplish the desired result at the 


possible expense and inconvenience. 


Among many others the process is now in use at the following Works: 


Manhattan Gas-Light Co., New York. 
Brooklyn Gas-Light Co., Brooklyn. 
Boston Gas-Light Co., Boston. 


For particulars address as above— 


Jacksonville, Ill...... 


120,000 50 82 


150,000 100 100 
Halifax Ni Ss .cccccsess 


Hamilton, Ontario... 150,000 40 1174 


|} San Francisco Gas- 


Lewistown Maine... 400,000 100 50 
SAMs ORI cscs iccics 60,000 100 -~ x 

Bonds 30,000 a0 
Laclede, St Louis Mo. 1,200,000 100 100° Lid 
Long Branch......... 20 40 50 
Peoples, Jersey City ee 125 
Peoples of Albany... 650,000 100 27 
as Bonds 350,000 1000 2 
Peoples of Baltimore 25 56 
= Bonds.... 106 — 
Perth Amboy ......... 25 95 
oeeves 100 50 60 


400,000 40 148 150 





Co., S. Frisco Cal. 111 112 
St. Louis, Missouri.. 600,000 50 73 75 
Stillwater, Minn...... 50,000 50 - 26 
Saugerties, N.  .... 15,000 100 95 100 
Troy, Citizens.. ..... 600,000 100 60 
Toledo, Ohio.......... 95 973 

° 4 - 
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RETORTS AND FIRE BRICK. 

SE Ci, Ns oh bee C abeddn ds seuss eer ecevecctceas 198 

Evans & Howard, St. Louis, MO... cccccsccc.cccccscces 215 

J. H. Gautier & Co,, Jersey City, Ne dic ccccccccvccccces 214 

B. Kreischer & Son, New York City...........secceseces 215 

Adam Weber, New York City.........ccccscccsse-seeces 214 

Gardner Brothers, Pittsburgh Pa............0......04- 214 

Laclede Fire Brick Works, St. Louis, Mo............... 211 

Brooklyn Retort and Fire Brick Works............. .. o 214 

GAS METERS. 

Harris, Griffin & Co., Philadelphia, Pa,................. 218 

American Meter Co., Philadelphia, Pa.................. 219 

W. W. Goodwin & Co., Philadelphia, Pa............... 219 

Harris, Helme & Mclihenny, Philndelphia, Pa......... 219 





Charleston Gas-Light Co., Charleston. 
St. Louis Gas-Light Co., St. Louis. 


smallest 


New Orleans Gas-Light Co., New Orleans, La. 


126--lylam 


VALVES, 
Charman Valve Manufacturing Co., Boston, Mass 
Ludlow Valve Manufacturing Co., Troy, N. Y 
EXHAUSTERS, 
P. H. & F. M. Roots, Connersville, Ind 
Smith & Sayre Manufactuting Co., New York City 
GAS COALS. 
Penn Gas Coal Co., Philadelphia, Pa 


Provincial Gas Coals, Perkins & Job, N. Y & Boston 


Cannelton Coal Co., = = ” - 
New York & Cleveland Gas Coal Co., Pittsburgh, Pa.. 
Newburgh Orrel Ccal Co., Baltimore, Md. 

Despard Coal Co., Baltimore, Md. 
Tyrconnell Coal Co., Baltimore, Md 
Fort Pitt Gas Coals... aaee 
Peytona Coal Co., New York City... 


COKE SHOVELS, 
Butler’s Patent, New York City... 


BURNERS, 
C. H. Meyer & Co., Philadelphia, Pa.. 
C. Gefrorer, Philadelehia, Pa....... 

PROCESSES, 
Gwynne Harris, New York City...... 
Wren, Brooklyn, N. Y.... 
Lowe, Philadelphia, Pa. . ; : 

GAS FIXTURES, 

The Perfect Gas Heater................0.. 
Mitchell, Vance & Co., New York Wity............. 


HYDRAULIC ELEVATORS. 
Lane & Bodley, Cincinnati, Ohio.......... 
CEMENT. 
8. L. Merchant & Co., New York City...... 
SCRUBBERS, 
St. John & Rockwell, New York City.. 
CARBON IN RETORTS, 
G. W. Edge, Jersey City, N. J... ..... 
FOR SALE. 
Experimental Holder, New York Gas Co..,. 
BOOKS, 


Pog Be 


PN esta bdeidcucuavaswees eecae 
GAS MACHINES, 
Walworth Manufacturing Co., Boston, Mass 


Springfield Gas Machine Co., New York City....... i ; 
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LACLEDE 


FIRE BRICKS AND 


CAS RETORT WORKS 


Hand and Machine made Retorts and Settings, Superior 
Fire Bricks for Siemans Gas and Glass Furnace. Bricks 
and Tiles ‘for Whitwell’s H>t Blast Ovens, Blast Furnace 


and Cupola Tiles, Etc. 


Fire Bricks and Tiles 


of all shapes and sizes. 
Glass Pot Clay. Fine Ground Clay gnd Fire Bricks. 
vice Pipe, Etc. 
901 Pine Street, St. Louis, Mo. 
642— 
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E. 8. CATHELS, 


Ser- 


CONSULTING GAS ENGINEER, 


MONTREAL, CANADA, 
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BURLINGTON. N. J, 


M*NEALS & ARCHER, 





(A 
@ 
2 
ry R. YD. WwWoondD & CoO., 
of PHILADELPHIA. 
ANUFACTURERS OF 
: ; CAST IRON PIPE 
emi 8 8 6 eee | FOR GAS AND WATER 
~ WNIT IT DT Lamp Posts, Valves, Etc. 
oe. . ST IR ON I | I ES Mathew’s Pat. Anti-Freezing Hydrants, 
FOR WATER AND GAS. ~~ 400 Chestn ut Street. — 
BEN JAM caer eremaent. "WILLIAM SEXTON; Superintendet . 
Cea ee ee JAMES MARSHALL & co. 


enter WOR, == | rene wore! 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, 








Works, ISth, (Sth, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 
| Pittsburgh, Pa. 
N.b.—Pipes from 8-110n and upward 3 Cast in 12 ft. lengths, 
Ge sone for Circular and Price List 


| CAMPBELL, BRICK & CO., 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Office 112 Leonard Street, N. Y. 


| Ropert CaMPBELL. 


Castlron gas Water Pits, Slap Vales Fin as cas Holders ‘ cay Corts 


Office No. 6 North Seventh Street, Phil: udelphia. | . i © 
ESTABLISHED 1856. | . 8, BENSON. 


WARREN FOUNDRY wm» MACHINE CO,,  gugg 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK OFFIC ay 153 BROADWAY. 








| Cast Iron Pipes and Fittings, 
Cast Iron Water and Gas Pipe - 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. | Gas and Water Mains. 


ALSO ALL SIZES OF All sizes from 3 to 30 inch cast vertically in 1234 feet lengths 


FLANCE PIPE for Sugar House and Mine Work.) °°“ **°t0r” 3% Hast Monamene Xtc 
Branches, Bends, Retorts, Etc., Etc. 436-17 


| 
H.R.SMITH & CO. | NATIONAL FOUNDRY Pat 


COLUMBUS, OHIO, AND PIPE WORKS. 


S. DECATUR SMITH, 


MANUFACTURERS OF |} OFFICE AND WORKS—CARROLL, PIKE, SMAL aeeek 








AND WILKINS ag l a e = B ‘a ~ {3 , 
CAST TRON GAS AWATER PIPE, essere ee > WATER PPE 
j r 
BRANCH CASTINGS, LAMP POSTS, Etc. wm. ss WE * T LS ‘CAST IRON GAS CY) a dy 
(Pipe from three inch and upwards cast vertically in 12 feet | Mat -—¥ ANG i “4 ae Rr Lone 7 8 -“. sownn nn F an Foundry, Cor. of York and Moyer Streets, 


lengtns.) 





all CASTINGS USED AT GAS AND | PHILADELPHIA. 
HEAVY AND LIGHT CASTINGS OF ALLKINDS. _ WATER WORKS,  cuiacianditeedca nn tae conteaiin Sarin 
VAILY CAPAC s/¥ 125 TONS We offer special inducements to parties wishing to pur-| Several Thousand 2, 3, 4, 6 anc ne 
DAIL —s — AVA. hase. My Pipe is Smooth, regular in weights, and cast ver- | Cast Iron Gas and Water Pipes on 
s2 Our Works connect direct w ith eleven railroads center | tically. hand, for immediate delivery. 


ng in this city, giving us unequalled facilities for shipping N. B.—Pipe from 3 mmch and upwards, cast in 12-ft. lengths, 
0 all points, atgthe lowest rates of fret ght. 405-1Y | 8" SEND FOR CIRCULAR AND PRICE LIST. aa s §6ITTIN GAS AND WATER MAINS. gs 
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NEW YORK AND CLEVELAND | = GAS COALS. 


GAS COAL COM’Y oe Fe is Sse ; 
Of Pittsburgh, Pa. PENN GAS COAL COMPANY 


MINERS AND SHIPPERS OF OFFER THEIR 


YOUGHIOGHENY GAS COAL. COAL, CAREFULLY SCREENED, 





f J PLp LE y) > i 
This Company is prepared to furnish any amount of their AND PREPARED FOR ab 
justly celebrated, and acknowledged superior GAS COAL, to ' th 
any point reached by railroad or navigation. on most favor | ( ' 5 | a @ : { co i ’ i i] 
able terms. r > i i a ai \ i \ ; 
a SS] — —, —S | eS dpe ss mil ‘ ; 
General Oflice—384 Penn Avenue, ee ‘ 
PITTSBURGH, PA. Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 


Branch Office—C. & P. RR. Coal Pier | yn the Pennsylvania Railroad, and on the Youghiogheny River. 
CLEVELAND, OHIO. 


mm me 
Las * ‘ 


1 a ‘Re 
WILLIAM A. McINTOSH, President. OFFICES 
A. CARNEGIE, Vice-President. No. 11 Merchants Exchange, Phil’a. 90 Wall Street, New York. 
W. P. DE ARMIT, Treasurer. we x y ATTN 
THOMAS AXWORTHY, Agent PLACES OF SHIPMENT. 

So1-1y , ___&¢ Cleveland, Ohio. Pennsylvania Railroad, Pier No. 2 (Lower Side). 

PEYTONA CANNEL COAL Greenwich Wharves, Delaware River. 
’ 366-ly Pier No. 1 (Lower Side), South Ambov, N. de 


FROM WEST VIRGINIA. 


Yields over 13,000 feet of Gas per ton. At ten thousand 
feet (standard yield) the illuminating power is over 43 can- “ 
dies. Purifies 4,510 feet to the bushel of lime. 


S E. LOW, Secretary, OF WEST VIRGINIA. 


Office, 58 Broadway. 





Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County West Vu 


THE NEWBURGH ginia delivered at RICHMOND, Va.: 
Sa a r Ter Te En 

Mines at Newburg, Preston County, W. Va acknowledged to be the most valuable ENRICHER produced in this country, a gross ton yielding 10,000 

Company’s Office, No. 52 8. Gay Street, Baltimore, Ma. ubic feet of GAS of 64°54 CANDLE POWER; COKE 32 bushels, of good quality. 

C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y, WwW qN rn T =] a r << 4 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build CAT <= KL I O LN CAT ING Cod > AL. 
ing, 111 Broadway. MAXIMUM YIELD, 5.06 cubic feet of Gas per pound of Coal—A yield of 4°78 cubie fi per 

This Company offer their very superior Gas Coal at iowest —gave 16 14-100 Candle-Power. 
ae prices. COKE, of very fine auality—1453 pounds produced from one ton of coal ; 

t yields 10,996 cubic feet of gas to the ton of 2,240 lbs, of “ of a 7 Pee se rt 
good illuminating power, and of remarkable purity; one J. TATNALL LEA, Treasurer, P.O Box 1747 Philadelphia. 
bushel of lime purifying 6,792 cubic feet, with a large amount (PERKINS & JOB, 27 South Street,N. Y. ; 
of coke of good quality. SALES AGENTS 91 State Street, Boston. 

Ithas been for many years very extensively used by various CH. W. BENEDICT & SON, New Haven. 


Gas Companies in the United States, and we beg to refer to . - - 
the Manhattan, Metropolitan, and New York Gas Light Com- 

panies of New York; the Brooklyu and Citizen’s Gas Light " 
Companies of Brooklyn, N, Y‘; the Baltimore Gas Light Com- PRO V INCIAL GAS COALS 
pany of Baltimore, Md., and the Providence Gas Light Com- hed o 


pany, Providence, R. I. 


Best dry coals shipped from Locust Point, wharves, and Th ‘sig - ee a 
prompt attention given to orders for chartering of vessels, e undersigned are prepared to execute orders for the 
2%4-ly n 


hn 2 REY ee Soe BLOCK HOUSE. 
a ee INTERNATIONAL, GLACE BAY, 
aan ee CALEDONIA, and LAINGAN COALS. 


To Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. a ial “= a i at 
BANGS & HORTON, No, 31 Duane street, Boston, or delivery at any Port in the United States. 
Mines in Harrison County, West Virginia. 
Wharves Locust Point 
Wharves Locust Point, Vaattimore PERKINS & JOB, 

Among the consumers of Despard Coal, we name: Man- 91 State STREET, Boston. ’7 Sours Srreet, New Yors 


hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, | —— — 


. 7 i y, Pp 1 ij va ’ oe a0 4 eee my . 
Ro ies Light Company; Portiand Gas Ligit REDUCTION | Licar iw Ramway Cars.—The Railway Age 
*." Reference to them ig requested, 204-4 ° | pleads for light in our railway cars, and more espe- 


—__—_—_—— | cially, the season of early darkness has now set 


TYRCON NELL GAS COAL | in and the need of which we speak is daily grow- 
wb, j ing more apparent. In those composing the sub- 

MINED 1N TAYLOR COUNTY, WEST VA. BUTLER \ PATENT | urban trains whose passengers do not take their 
Company’s Office, 52 S. Gay St., Baltimore. | daily ride for pleasure, but simply to reach bus- 
CHARLES MACKALL, Secretary. [ k \ ° iness or home as comfortably as possible. It is 

; : ( f Teen too late to say that railway cars cannot be well 
CHARLES W. MAYS, Agent, Room 7, 111 B’way, N. Y. lighted. In the modern Pullman cars, and in 
SHIPPING PorntT—Baltimore, Md. Y EF, , ; the ordinary coaches of some roads, lamps sus- 
SHO VELS pended from the ceiling, with porcelain shades 

a ———“=" | or burnished reflectors, diffuse throughout a 


——— mild, clear light by whick the finest type can be 

















This coul yields 10,000 cubic feet of Gas with an illuminat- 
ing power of over 16 candles. Forty bushels of very superio 


Coke, with little Ash and scarcely any clinker d-ly $30 per Dozen. read with ease. In cars thus lighted cheerful- 
— —— — - | ‘eS ness and good humor prevail, and in reading or 

‘ , Handies of SECOND GROWTH | iD animated converse the trip appears short, and 
FORT PITT CAS COAL TIMBER, STEELED POINTS, and | the travelers leave the train with a warm and 
OFFICE, 337 LIBERTY STREET, heen penta oe agi &. In all — se ey pa the liberal management 

1 Saini ; Sail Refer to all the principal Gas Com-| that has done so much for their comfort. On 

This Company is prepared to supply any amount of their panies of skis country aaa Ca nada, the other hand 50 or 60 people sitting in a car 


Celebrated Gas Coal 


to all points reached by rail throughout the; West 


THE FORT PITT COAL COMPANY, 
484-1y PITYSBURGH, PA. 


aprccaneincsracaghynay liad lighted only by a ghastly reflection from three 
HERRING & FLOYD, | candles as may be seen on several of our roads 
Sole Agents. become a silent, discontented crowd, almost 
740 Greenwich St., N. Y. dangerous to accost by the dim, irreligious light 

= s | of the dip.—Mining and Scientific Press, 
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IMPROVED GAS EXHAUSTER;, 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manufrs, CONNERSVILLE, IND. 
S. S. TOWNSEND, General Agent, 6 Cortlandt St., NEW YORE 
COOKE & BEGGS, Selling Agents. 6 Cortlandt St., N. Y. 


























ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


1. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of oiler 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outside 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, and a great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 

Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 


P. H. & F. M. ROOTS. 











LUDLOW | MANHATTAN J. H. CAUTIER & CO.. 


Valve Manf’g Co., | FIRE BRICK & ENAMELLED CLAY CORNER [OF 
OFFICE AND WORKS RETORT WORKS. GREENE AND ESSEX STREETS, 
3S to 954 River Street and 67 to 83 Vail Ave | ADAM WEBER, | JERSEY CITY, N. J. 


(Successor to MAURER & WEBER.) 


TROY, NEW YORE. cadiitician: MANUFACTURERS OF 


BRASS AND IRON SLIDE VALVES. | Office and Works, 15th Street, Avenue © Clay Gas Retorts, 


Manufactures of 
(Double and Single Gate ¥& inch to 36 inch—outside and 
inside screws, Indicator etc.) for Gas, Water and Steam— | FIRE BRICK AND TILES, G H Til 
HYDRAULIC MAIN DIP REGULATORS. | vicina ppethecgengnta as Ouse es, 
FIRE MORTAR, CLAY AND SAND. 
| 
| 
| 


ALSO 


| ° . 
© @@ Articles of every description made to order at short | Fire Bricks, Etc. Etc. 


notice. 1) 


FIRE HYDRANTS. 5 in eT. ; 
‘GARDNER BROTHERS, Ground Clay, Fire Brick ané 
Fire Sand in Barrels, 
Clay Gas Retorts, ALWAYS ON are aie 


C, E, GREGORY 


Retort Settings, Fi 
| Fire Bricks, Etc. Brooklyn Clay Retort 
WORKS, LOCKPORT, WESTMORE- AND 
LAND CO., PA. 


Office, 96} Fourth Avenue, FIRE-BRICK WORKS. 


MANUFACTURERS OF 


REFERENCES FURNISHED. 
SEND FOR CIRCULARS. 





PITTSBURGH, PA. VAN DYKE STREET. BROOKLYN. N. Y. 
J R. S@OTT, oe 
Gen'l Agent for New Englana, EDWARD D. WHITE Surviving Partner of the late firm 


228 Wasnington St. Boston. | J. K, BRICK & CO, 402-ly 
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PATENTED MAY 23rd, 


CUTTER, 


THIS IS THE ONLY HAND MACHINE IN THE WORLD FOR CUTIING 


CAST IRON 


“i A WSs 


‘iil = — = 9 


A 


Ltt, 
“4: 


It will cut Cast or Wrought Iron Pipe, Shafts, or Columns of any size, making a clean, smooth, and square cut. 
A Continuous Line of Pipe in a Trench or Building. 
Our Machines for cutting 30-INCH PIPE have been furnished to the Manhattan and New York Gas Light Companies, end operate to their ertire satisfaction 


The smaller sized Machines have been in practical use for more than a year with the most satisfactory results. 


A. C. WOOD, Syracuse, New York. 


HERRING & FLOYD, No. 744 Greenwich street, N. Y. 





PIPE 


= 

















Also, 


For further information address 


BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 


MORRIS, TASKER & CO., 36 Oliver Street, Boston, Mass. 

















FOR SIEMENS’ FURNACES, 


ROLLING MILLS, GAS WORKS, LEAD RE- 
FINING WORKS, GLASS WORKS, LIME KILNS 


SETTINGS, BLAST FURNACE LININGS, VIT_ 

RIFIED SEWER PIPE, DRAIN TILES, GRATE 

fILES, GLASS POT CLAY SILICA BRICK, 
BRICK 


CLAY GAS RETORTS. GAS HOUSE TILES AND 
NO. 1 





THROUGH CARS LOADED AT FACTORY FOR ALL ACCESSIBLE POINTS. 
CITY OFFICE, 916 MARKET STREET, ST. LOUIS, MO. 
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NEW YORK FIRE BRICK AND CLAY 


RETORT 





WORKS. 


es ESTABLISHED IN 1845. gy 
Brancw Works AT KnEIscHERVILLE, StaTEN IsiaNnp. 


B. 


KRREISCHER & SON, 


Office, Foot of Houston Street, E. R., N. Y. 
Gas Retorts, Tiles and Fire Brick 
OF ALL SHAPES AND SIZES. 


Fire Mortar, Clay and Sand. 





Obstruction to Rapid Transit Removed.— , 
Another obstruction to rapid transit in New York 
was disposed of during the week by Judge Robiason, 
in the case of ‘‘ Story against the Elevated Railway.” 
The Judge finds that ‘‘from the days of New Amster- 
dam to the present the city's ownership is absolute | 





Articles of Every Description made to Order at the shortest notice. 


in the streets laid out by it, and the abutting owners 
retain no property in the streets,” and that ‘‘ there 
can be no damages for the impairment of the “‘ ease- 
ment’’ in a street, caused by a devotion of it to a 
public purpose sanctioned by the Legislature,—Jron 
Age. 


AYON 104 


‘SvT0d090 


AN EXPERIMENTAL HOLDER 


'800 Cubic Feet Capacity 
WITH 
WROUGHT IRON COLUMNS, 
COUNTERBALANCES, ETC., ETC.‘ 
IN COMPLETE WORKING ORDER. 


| 
| 
| 


To be seen at the Works of the 


| NEW YORK GAS-LIGHT COMPANY. 
| 


Twenty-First Street and Avenue A, 
New York City. 

| Where full particulars, as regards price, etc 

| may be obtained, 


~_ iaemiiiah scant 
| b) 
| WREN’S GAS WORKS. 
| Corner of Jay and Water Streets, 
| BROOKLYN. N. Y. 
} AVING GRANTED THE USEC ONE OP 
my Patents to the Gas-Light Company of Amenca‘ 

aud settled my claim against them, I inform the profession 
that [ continae to erect Works and sell Licenses to nse my 
Patents for making Gas from Petroleum. 

You can enrich your Coal Gas to any desired standard, by 


using my process, in the simplest manner, and much cheaper 
than by any other method, 


tHE LOWE CAS PROCESS, 


ROOM 87, ASTOR HOUSE 
P. O. Box 1110, NEW YORK 


W. C.. WREN. 


AND 





400 


430 Watnot Steert, PomaDrerrma, 
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WINCINNATI GAS*WORKS. ERECTED 1871-72-73.—WM. FARMEk, ENG. 
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LACLEDE GAS WORKS, ERECTED 1872.—WM. FARMER, ENG. 


WILLIAM FARMER, 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, 








Or 


Room 95, New York. 


WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of buildings. | ‘Will 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


PATENTEE OF THE FOLLOWING INVENTIONS: 


Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 


Grn. Cuas. Roome, President Manhattan Gas-Light Company, N. Y. 

A. W. Benson, President Brooklyn Gas-Light Company, Brooklyn, N. Y. 

W. W. ScarBorovuea, President Cincinnati Gas-Light Company, Cincinnati, Ohio. 
S. L. Husrep, President Laclede Gas-Light Company, St. Louis, Mo. 


Professor B. SILLIMAN, New Haven, Conn, 


JAS. H. WALKER, SEN. 
LATE ENGINEER AND SUP’T 
MILWAUKEE GAS-LIGHT CO. 


Blowers for Forges, Foundries, &c. 


Pumps for Water, &c., &c. ’ 








REFERENCES: 


GEN, A. HICKENLOOPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohio 
FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo 
C. VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 

JAMES R. SMEDBERG, Consulting Engineer, San Francisco, Cal. 


Prof. HENRY WURTZ, 12 Hudson Terrace, Hoboken, N. J. 


J. H. WALKER, JUN. 


JAMES H. WALKER & SON, 


CONSULTING and CONSTRUCTING 


GAS 


ENGINZERS. 


CONTRACTORS FOR THE ERECTION & WORKING OF GAS WORKS. 


Plans and Estimates sent on Application. 
ROOM 16, 408 MILWAUKEE STREET, 
MILWAUKEE, 





REFERENCES. 


Hon. ASHAEL FINCH, Pres't Milwaukee Gas Go. 
E. H. BROADHEAD, Pres’t First National Bank. 
JOHN JOHNSTON, Marine and Fire Ins. Bank. 


ALEX. McMILLAN, Pres’t La Crosse Gas Co. 


| C. W. LOBDELL, Pres't Moline, Iil., Gas Co. 
| J. J. RANDALL, Winona, Minn., Gas Co. 


JAMES RUSSELL, Superintendent Winona, Minn., Gas Co. 


GEO. W. DRESSER, 


CIVIL ENGINEER. 


TRINITY BUILDING 


ROOM 80. 








111 BROADWAY; 


C. CEFRORER. 


Manufacturer of 
GAS BURNERS, 
GAS HEATING AND COOKING APPARATUS, 


FITTERS’ PROVING APPARAT'S. ETC. 
No. 248 North Eighth Street, Philadelphia. 





MITCHELL, VANCE & CO. 
Manufacturers of 


CHANDELIERS! 


And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 
Fine Gilt Bronze and Marble Clocks, warranted best Time- 
keepers Mantle Ornaments, &c. 
Salesroom, S36 DROADWAY. 


NEW YORK 


Special designs furnisued for Gas Fixtures for Churches 
Public Halls, Lodges, &c, 


- THE LANE & BODLEY CO., 


MANUFACTURERS OF 


HYDRAULIC ELEVATORS 


We solicit; specifications from Gas Companies ror Hydrau 
lic Elevators, of the Direct sr Compound form, to be opera- 
ted by Water from Street Main, or from Tanks supplied by 
pumps for his purpose, Address for circulars 

THE LANE & BODLEY Co., 
(John aud Water Streets, Cincinnati. 

We refer to William Farmer, Esq., Gas Engineer, No, 111 
Broadway, N. Y 

Cincinnat Gas-Light and Coke Co,, three machines, Cin- 
cinnati; Laclede Gas Co., two machines, St. Louis, Evans- 
ville] Gas Co., one machine, Evansvilte, Ind, ; Newark Gas 
Co. one machine, Newark, N.J. Pittsburg Gas Co., two 
machines, Pittsburg; Washington Gas Co., two machines, 
Ww ‘eabington, D. C. 414-1 


CHAS. H. MEYER & CO., 


227 Chestnut Street, Philadelphia, Pa., 
IMPORTERS OF 


LAVA TIPS AND SCOTCH TIPS 





| —_ ORDERS DELIVERED FREE TO NEW YORK. 
59-27, 
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MURRAY & BAKER, 
Practical Builders, 


And Contractors for the Erection of 
Gas Works, 

MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 

TION OF COAL GAS, 


€@” WoRKS AT THE RAILWay Depots, 
FORT WAYNE, INDIANA. 





We manufacture Bench Castings, Washers, ‘“‘The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate, 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, 
Wrought Iron Screening Shovels and Castings, and Wrought 
W ~~ of every description for Gas-Works, 

As ‘r. Murray 1s a Practical Draughtsman, we will furnish 
plans # ‘d specifications to parties or associations, or will wait 
personally upon parties contemplating the construction of 
new works, or the alteration or extension of old ones 

The most satisfactory references can be given, if required 
of the experience and commercial fairness which character 
izes our dealings, 

We would respectfully inviie Western men to call and see 
our patterns and works here, MURRAY & BAKER, 

Fort } Wayne. Indiana 


NATIONAL COAL GAS COMPRNY. 
No. 4 Warren Street, New York. 
H. P. ALLEN, President. 





The process known as GWYNNE-HARRIS, but from later 
most essential improvements, more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘‘ Water Gas,” bythe decomposition of super- 
leated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established success. More than One 
Hundred Million cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as 
economy both to the manufacturerand consumer, it is supe- 
rior to any gar made by the old, or any other method, 

The Citizens Gas Company of Poughkeepsie, New York, 
have, since June 1st, 1875, made their gas solely under this 
process, They light all of the street lamps and municipal 
buildings, as well as the greater portion of the city, and if 
the truth is the object of inquiry, let their Works and their 
consumers be examined. 

Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorts by gauge cocks, and 
run for days without change. All the materials required, 
besides the steam, are 17 lbs. of Anthracite coal and abcut 
314 gallons of Petroleum or Naphtha, per 1000 feet of bril- 
llant gas. 

Rigths for sale. — of the President. 





BROWN & OWEN, 


MANUFACTURERS OF 


EVERY DESCRIPTION OF 


Gas aud Water Works Supplies, 


Particular attention given to the alterations of old works 





HERRING & FLOYD, | 
Oregon Iron Foundry 


738, 740, 742 and 744 Groenwich St,, N. Y 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS, 





BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS : CONDEN- 
SERS; SCRUBBERS, 


wet and dry), and 


EXHAUSTERS 
for relieving Retorts from pressure. 
3ENDS and BRANCHES 


of all sizes and description. 





FLOYD’S PATENT 
MALLEABLE RETORT LID. 


SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 


SELLER’S CEMENT 


for stopping leaks in Retorts. 
GAS GOVERNORS, 


and everything cennected with well regulated Gas Works, at 
ag ee and ES complete order. 
_STo VALVES from three to thirty inches— 
“a low +. il 


SILAS C. HERRING. JAMES R. FLOYD. 


1842. DEILY & ‘FOWLER ; 1877. 
LAUREL IRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


{MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC—W1TH CAST 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers. Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works. Previous to 1868 our Mr. D. built nine Gas Works 
and fifty-four Holders. Since that date we have built three 
Gas Works and forty-six Holders. We superintend in person 
the erection of all our work, and would refer to the Gas Com- 
panies at the following places, where we have built Holders, 
since 1868 : 

Lancaster, Pa. Barnesville, O. 
Williamsport, Pa. | Franklin, Ind 

Bristol, Pa. Jacksonville, Ill. (2) 
Catasaqua, Pa, | Joliet, Ill, 

Kittanning, Pa, | Lawrence, Kansas. 
Hazelton, Jefferson Lek Le O:”, La, 


Freeport, Pa. | Algiers, N. O., 
Huntingdon, Pa. | Kalamazoo, Mic na 
Pittston, Pa, | Buffalo, N. Y. 
Bethlehem 8). Pa. { Ogdensburg, N. Y; 
Sharon, Pa. Waverly, N. Y. 
Cantor, Pa. | Little Falls, N. Y. 


Annapolis, Ma. 


Penn Yann, N. Y, 
Parkersburg, Wes, © 


Watkins, N. Y. 





Estimates and Drawings furnished, 
Address all communications to 


N. W. Cor. 12th and Noble Streets, 
PHILADELPHIA. 


Lynchburg, Va. 
Youngstown, O 
Steubenville, O, 
Zanesville, 0. 
Mansfield, O. 


Gloucester, N. J. 
Salem, N. J. 
ode 


Mount Hol) 
Englewood, N. J.5 


y,N 
Plainfield, N. J. 


Marion, O. Dover, Del. 
Belleaire, O, Pittsfield, Mass. 
Athena, 6. Meriien ‘Conn- 
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MACKENZIE & SAYRE MANFG CO., 


141 BROADWAY, NEW YORK. 


Gas Works, Smelting Works & Machinery. 


Proprietors of P. W. MACKENZIES PROCESS AND APPARATUS for making Illuminating 


Gas from Ordinary Gas Coals, enriched with 


Making Heating Gas for Smelting, MelJting, Puddling, Forges, Boilers, Etc. Also, 


P. W. Mackenzie’s New Engine and Boiler. 


434—1y 


Cannel or Oil. 


Also, Mackeuzies Process for 


T, FE. ROWLAND, 


Continental Works, 


GREENPOINT. BROOKLYN, N. Y. 


ENGINEER AND MANUFACTURER OF 


4 a eee, 


ina eae 





G AS-F IOLDE Rs 


OF ANY MAGNITUDE, 


Condensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains, 
and all other articles connected with the Manufacture and 
Distribution of Gas, furnished with despatch. Plans 
and Specifications prepared, and Proposals given 
for the necessary Plans for Lighting Cities, 
Towns, Mansions, and Manufactories. 


JESSE W STARR & SON 


Camden Iron Works 


Camden, New Jersey, 

Office in Philadelphia No. 435 Chestnut St., 
where a member of the Firm can be seen 
between 12 m. and 2 p. m. daily. 
MANUFACTURERS OF 


ALL KINDS OF CASTINGS AND APPARATUS FOR GAs 
WORKS, 


Wrought Iron Roof Frames, 


For Retort and other houses. Retorts and all castings re 
quired for setting them in the latest and most improved 
model. WASHERS, CONDENSERS, SCRUBBERS 8nd EXHAUSTERS 
for relieving the Retorts from pressure. PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying ce pacity. 


Wrought Iron Lime Sieves 


for Purifiers. Station Meters of all sizes, 


GAS HOLDERS, 


TELESCOPIC AND SINGLE 


With cast fron guide and suspension frames. GAS GOV- 
ERNORS or REGULATORS, STREET MAINS, from ly tc 
48 INCHES DIAMETER, for WATERorGAS. Street Main con 
nections, such a8 BRANCHES, BENDS, Drips, SLEEVES, etc. 


STOP VALVES, from 3 to 30 inches, for both Water and 
Gas. 


Wrought Iron Work. 


All the Smith and Sheet Iron work required in and about 
Gas Works. 226-tf 
JESSE W. STARR. JESSE W. STARR, JR. 


HENRY RANSHAW WM. STACEY 


GEO. STACEY & CoO. 
MANUFACTURERS OF SINGLE AND TELESOOPIO 


GAS-HOLDERS, 


AND ALL KINDS OF 
Cast and Wrought Iron Work 


Used in the Erection of Gas and Coal Oil Works. 


GEO, STACEY. 


Foundry on MILL STREET; Nos. 33, 35, 37 and 39. 
Office and Wrought Iron Workson RAMSAY STREET Cin 


cinnati, Ohio. 
REFERENCE. 


Cincinnati Gas-Light Co. | Baton Rouge, La., Gas Co. 
Indianopolis Gas Co. | Saginaw, Mich., Gas Co. 
Dayton, O., Gaslight Co. Oshkosh, Wis., Gas Co. 
Covington, Ky., Gas Co. Peoria, Ti., Gas Co. 
Springfield, O., Gas Co. | Quincy, Ill., Gas Co. 

Terre Haute, Ind., Gas Co. Champai gn, Ills., Gas Co. 
Madison, Ind., Gas Co. Carlinvilie, Il., Gas Co. 
Kansas ( ity, Mo., Gas Co. Bowling Green, Ky., Gas Uc 
Topeka, Kansas, Gas Co. Hamilton, Ohio, Gas Co, 
Burlington Iowa, ( yas Co, ; Vicksburg, Miss., Gas Co 
Nashville, Tenn., Gas Co. | Denver City, Cal., Gas Ce, 


R. T, Coverdale, Eng’r Cincinnati, and othets, 
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The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 









LS Se 


i2thand Brown Sts., Philadelphia, and 49 Dey St., N. Y., U.S, A., 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS. to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY 
Secretary, pro-tem. Director General President. 
GROUP JUDGES. 
AMERIVAN. FOREIGN. 

Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash-; Sim WILLIAM THOMSON, LL.D., D.C.L., F.R.S., Great Britain 

ington, D. C. JUL. SCHTEDMAYER, Germany. 
Pror. F. A. P. BARNARD, S.T.D., LL.D., President of Columbia College, N. Y° Mr. E. LEVASSEUR, France. 
Pror. J. E. HILGARD, Washington, D. C. P. F. KUPKA, Austria. 
pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland. 
Genera HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW, New York. 




















SMITH & SAYRE MANUFACTURING COMPANY. 


21 Cortlandt Street, New York, THE PERFECT GAS HEATER 


PROPRIETORS AND MANUFACTURERS OF 


Mackenzie’s Patent Gas Exhausters. 


THE BEST AND MOST RELIABLE IN USE. 


¥ Constructed on the 
superheating principle, 
producing perfect com- 
bustion. 

Saves 331-2 per 
cent. over any other 
Stove. 


No Goal or Wood 
lo handle. 
No Dirt 
No Dust, 


Thorough radiation. 


It can be connected 
with a chimney, or run 
through a small board 
placed under the win- 
dow. 


JUST THE THING FOR 
Dining, Sitting or Bath Rooms, 
Parlors, Offices, Studies, and 
Conservatories, 
Send for Circular. 
THE RETORT GAS STOVE CoO., 
189 Eddy Street, Providence, RK. 1. 





Mitwahn 
New -Yore | 


Office, Coal and Iron Exchange Building, Cortlandt cor. New Church Sts. 


SITUATION WANTED, 


BY A PRACTICAL MAN, AS SUPERINTEN- 
DENT IN A GAS WORKS.§ 

(Southern States preferred). Refers by permission to the 

| officers of the Company engaged with forthe past eleven 

| years, Address ‘GAS SUPERINTENDENT,” office of this 

Journal. 441—6t 





We refer to all the Gas-Light Companies of the United States. 


SITUATION WANTED. 
As Foreman of a Gas Works 


Is desirous of making a change. Is well known by several 
Gas-Light Companies, 


Address "A. M., care of A, M, CALLENDER & Co., 42 Pine 
Street, New York. 439—6t 


Isnett’'s BALANCE VALVE COMPENSATOR and AUTOMATIC BYE-PASS are used in connection with this 


dxhauster, ax shown in above cut. 
Mackenzie's PATENT STEAM JET EXHAUSTER and SURFACE CONDENSER, with AUTOMATIC WATER 


VEGULATOR. 
Engines, Boilers, Tees and Bends and GAS APPARATUS of every description. 


Send for descriptive pamphlet. 


Ispett’s AUTOMATIC GOVERNOR for regulating Pressure of Gas in Street Mains. 
G. G. PORTER, President. 


Ispeti's Dovste Gate STOP VALVES for Water and Gas. 
Patent DEODORIZING APPARATUS for Foul Lime of Purifying Boxes. 


CHARLES W. ISBELL, Secretary. 
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T. C. HOPPER, Pres’t. & Gen’l Sup’t. WM. H. HOPPER, Vice-Pres’t. WM. N. MILSTED, Treas. WM H. DOWN, Sec. 


AMERICAN METER COMPANY, 


Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuusma 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Etc., Etc. 


ga" Sole Agents for W. Suaa’s PHOTOMETRICAL and ANALYTICAL GAS APPARATUS. 
A full assortment of the above kept at the Manufactories and Agencies, where orders may be addressed, 


Agencies. American Meter Compauy, 
" re : 512 West Twenty-sceond Street, New York 
87 Water Street, Cincinnati. | . J et, Ne : 
ae “> Arch and Twenty-second Street, Philadelphia. 


20 South Canal Street, Chicago. } 


2028 Clark Avenue, St. Louis. 122 and 124 Sutter Street, San Francisco, Cal. 





HARRIS, HELME & McILHENNY., > 
Successors to Harris & Brother. 


ESTABLISELED 1848. 
PRACTICAL Gad WEUTSBR WANVUPACGZURERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus; Also furnish all other Articles 
appertaining to the use of Gas Works. 


From our long Practical Experience of the Business (covering a period of 28 years) and from our personal supervision of all 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WASHINGTON HARRIS. WILLIAM HELME. JOHN MoILHENNY. 


~ WILLIAM W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, 


Philadelphia, Penn’a. 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 ingh), King’s,Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Goodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 
SOLE MANUFACTURERS of the oRIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 

Special attention to repairs of Meters, and ali apparatus connected with the business. 

All work guaranteed first class in every particular, and orders filled promptly. 





WILLIAM WALLACE GOODWIN. IPS [335 ly] ; HOWARD KIRK, Special Partner. - 
THE ST. JOHN & ROCKWELL CO’S| Portland Cement, 
PATENT GAS SCRURRER. Roman Cement, $3.25 p bl 


r a +, > na Y 
Js guaranteed to be the best in use for the extraction of 7AR, SULPHUR, NAPHTHALINE, Ete. | Keene s White C ement, 


Positively reliable at all seasons and in all climates. Reducing the labor and expense of Purification 50 per | Sellurs G as le ment, 
cent. At the same time largely increasing the qnantity and quality of Gas produced. Also doing away with | 

Cannel Coals, Naphtha. and other enricning materials. We invite the attention of all Gas Companies to our : ‘ 4 Cents per Ib. 
improvements. Full information furnished on application to THE ST. JOHN & ROCKWELL CO., English Fire Brick, No. 1, $28 per M. 


















59 and 61 Liberty Street, N, > 432?-6m ‘cc Silica Fire Brick, $45 4“ 
= ; = = —— ———— clei ee Pn IMPORTERS. 
GAS GENERATORS, 
FOR LIGHTING S. L. MERCHANT & CO. 
Dwelling-Houses, Public KIDD’S ’ 
Buildings, Churches, 53 proadway, New York, 
Send for oo Just below Trinity Church.  344-ly 
— t@ Remit 10 cents postage for “‘ Practical Treatise on 





CIRCULAR. 


Gas Consumers Guide" _ heck) 


rv " =D etatiiennindinden 
ey fl S NOW READY AND FOR SALE, 
- 2 APS Enables every Gas Consumer to ascertain at a glance, with- F oO D E # L + S 
—————__—______——. ] ont any previous knowledge of the Gas Meter, the quantity 
and money value of the Gas consumed. Also the best method System of Bookkee p i ng 
of obtaining from Gas the largest amount of its light. FOR GAS COMPANIES 
vill t 2 } Y a y a) pyr aE 

Eb MEE PR AO TRS atyemtage of Ges Companies 0 venpty Price $5, which snould be sent either in Caeck, P. O. Order 
their Consumers with one of these Guides, as a means Of pre- | ., Registered Letter. 
venting complaints arisizg from their want of knowiedge in Blank Books, with printed headings and forms on this syA- 
regard to the registration of their meters, For sale by | emt will be supplied to Gas Companies, by applying to W. F. 

FoDELL Pailadelphia, or 
A. M. CALLENDER & CO, | . : DEK & C 
«me ’ | A. M. CALLENDEK & CO., 

42 Pine Street, New York Room 18, Office Ga8-LIGHT JOURNAL, 4% Pine St, N.Y, 








WALWORTH MANUF. CO. 
No. 69 Kilby Street, 
BOSTON, MASS. 
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Zz 238 CANAL ST 
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VALVE M'F'GCO 
BOS TON, 





Manchester Gas-Light Company, 
Concord Gas-Light Company, 
Nashua Gas-Light Company, 
Exeter Gas-Light Company, 
Dover Gas-Light Company, 


Portsmouth Gas-Light Company, 
Great Falls Gas-Light Company, 
St. Albans Gas-Light Company, 


Office and Salesroom, 77 KILBY STREET, BOSTON. 





CHAPMAN VALVE MFG. CO. 


CHAPMAN GAS VALVE 


——— fi 


MANUFACTURERS OF 


WATER, GAS AND STEAM 


Fe 


, 


soos Zr” 


SACRE 


& 


rrr 
eS 





FIRE HYDRANTS, 


With BABBITT METAL SEATS. 
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Have been in use since 1869, and are pronounced by 
all who have used them to be 


SUPERIOR TO ALL OTHERS FOR GAS PURPOSES. 





They afford a direct passage the full size of the pipe. The seats are made of an 
alloy similar to Bassirr metal, specially prepared for the purpose, and superior to 
all other metals used for the seats of Gas Valves, as it does not corrode. 

There is NO LIABILITY OF COHESION between the Gate and Seat, and the Valves 
can be relied upon to SHUT TIGHTLY and OPEN EASILY at all times—an important 


desideratum when used for street mains, in cases of fire. 


ALL VALVES GUARANTEED. 


We refer to the following named Gas-Light Companies among the many that 
have used these Valves: 





Boston Gas-Light Company, Mass. | Worcester Gas-Light Cempany, Mass. 
South Boston Gas-Light Company, ‘* | Taunton Gas-Light Company, i 
East Boston Gas-Light Company, New Bedford Gas-Lxyht Company, - 
Charlestown Gas-Light Company, aa North Bridgewater Gas-Light Company, “ 
Cambridge Gas-Light Company, ss Plymouth Gas-Light Company, “ 
Brookline Gas-Light Company, ” Middleboro’ Gas-Light Compary, a 
Jamaica Plain Gas-Light Company, - Marblehead Gas-Light Company, 
Newton & Watertown Gas-Light Co., ase Leominster Gas-Light Company, = 
Waltham Gas-Light Company, ge Malden & Melrose Gas-Light Company, 
Chelsea Gas-Light Company, * Quincy Gas-Light Company, “ 
Fitchburg Gas-Light Company, ** | Woburn Gas-Light Company, ” atone Beso 
N. H. | Marlboro’ Gas-Light Company, ” Providence Gas-Light Company, R. I. ) Louisville Gas-Light Company, 
“ | Clinton Gas-Light Company, “| Pawtucket Gas-Light Company, “3 Cincinnati Gas-Light Company, 
| Milford Gas-Light Company, . Newport Gas-Light Company, a People’s Gas-Light Company, 
| Attleboro’ Gas-Light Company, New Haven Gas-Light Company, Conn. | Citizen’s Gas-Light Company, 
“ Lawrence Gas-Light Company, 7 Portland Gas-Light Company, Maine. | Williamsburg Gas-Light Co. 
“ Lowell Gas-Light Company, “| Lewiston Gas-Light Company, ° Brooklyn Gas-Light Company, 
N. H. | Lynn Gas-Light Company, “| Calais Gas-Light Company, “ | Citizens’ Gas-Light Company, 
Vt. | Springfield Gas-Light Company, “ | Rockland Gas-Light Company, 4 | Peoria Gas-Light Company, 





Works at INDIAN ORCHARD, MASS. 












Louisville, Ky. 

Cincinnati, O. 

Brooklyn, N.Y. 
“ “ 


Newark, N.J. 
Peoria, Ill. 


























